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THE MINING AND QUARRY INDUSTRY 
OF 


NEW YORK STATE 


REPORT OF OPERATIONS AND PRODUCTION DURING 10915 
BY ! 
D. H. NEWLAND 


INTRODUCTION 


The mineral industries of the State, as represented by the 
branches engaged in mining and quarry operations, were not very 
prosperous during 1915. The conditions in certain restricted lines 
were fairly good and generally the tendency was toward improve- 
ment as the year advanced, but on the whole they did not conduce 
to activity and large outputs, as was the case in many allied lines 
of metallurgy and chemical manufacturing. The slump that 
developed out of the foreign situation still manifested an influence 
upon many of the industries. 

The poorest showing of all was that made by the producers of 
structural materials — cement, stone and clay wares. There was a 
slackening in the demand for many of these materials, and prices 
consequently fell off sharply from competition among sellers for 
trade. 

A feature of more than passing interest in the year’s record of - 
events was the inauguration of active ore shipments by the newly 
opened zinc mines at Edwards, St Lawrence county. The ore is 
included for the first time in the list of local mineral products. As 
yet there has been no extended development undertaken aside from 
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that by the Northern Ore Co., at Edwards, although there are many 


showings and prospects in the district which as now defined extends 
from Edwards to the vicinity of Sylvia lake. 

From the summary of the year’s reports rendered by the indi- 
vidual enterprises it appears that the value of the total production 
of ores and mineral materials amounted to $35,988,407. This 
represented a slight gain over the corresponding figure for 1914, 
which was reported as $35,870,004. The increase, however, was 
more apparent than real for it did not equal the actual increment 
arising from the entrance of new enterprises in the list of producers. 

The products on which the valuations noted are based number 
over thirty, and with few exceptions represent the materials as 
they come from the mines and quarries without elaboration or 
manufacture, except so much as is necessary to put them in market- 


able form. They do not include secondary products like iron and 


steel, sulphuric acid, aluminum, carborundum, calcium carbide, 
artificial graphite, alkali products, etc., the manufacture of which 
constitutes a large industry by itself, with an annual output of a 
much greater value than that returned by the industries covered in 
this report. 

Among the metallic minerals, iron ore ranks first in importance 
as regards value of output. The gross amount of ore hoisted from 
the mines last year was 1,365,064 long tons, which after allowance 
for shrinkage in concentration —practised by the Adirondack 
magnetite mines—left 944,403 long tons of shipping product 
valued at $2,970,526. In the preceding year the amount of ore 
hoisted was 1,122,221 long tons and the output of furnace ore and 
concentrates 751,716 long tons valued at $2,356,517. The market 
for iron ore improved rapidly during the year and there is every 
prospect of an active demand for the current season. 

The clay-working industries are first in importance in regard to 
value of the annual production. Last year they returned an aggre- 
gate output valued at $10,002,373, compared with $9,475,219 in the 
preceding year. Most of the gain indicated was contributed by the 
potteries, whereas the manufacture of structural materials in most 
cases was smaller than in 1914. Another branch that reported a 
decline was the paving brick industry, which experienced a 
diminished demand for the material owing to temporary conditions. 

Cement production was on a reduced scale, but this was partly 
accounted for by the shutdown of one of the larger mills for 
several months owing to a disastrous landslide. The market was 
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fairly active, but prices were so low as to afford little profit to 
makers. The output of portland cement amounted to 5,219,460 
barrels valued at $4,175,528, against 5,667,728 barrels with a value 


of $5,088,677 in 1914. Natural cement did not vary much from 


the previous year’s total, having been 223,564 barrels worth 
$134,138, against 232,076 barrels worth $115,117 in 1914. 

There was a big decrease in stone products which was dis- 
tributed among practically all branches of the quarry industry. 
The value of the entire output was $5,162,115 against $5,741,137 
in the preceding year. The completion of some of the large engi- 
neering contracts on the canal and road systems of the State ac- 
counted in a measure for the decrease, although construction work 


-in general was not so active as ordinarily. The granite quarries 


made the best showing and there is prospect of additional quarries 
being opened during the current year. 

The salt mines and wells reported a record yield of 11,095,301 
barrels, which exceeded the largest previous total —that for 1913 
— by about 275,000 barrels. The value was reported as $3,011,932. 
In 1914 the output was 10,389,072 barrels valued at $2,835,706. 

In the gypsum industry no material change took place and the 
output of 516,002 tons was practically the same as reported in the 
preceding year. The value of the products sold by the mining com- 
panies was $1,261,200 as compared with $1,247,404 in IQT4. 

The natural gas industry which had increased largely in recent 
years showed a considerable decline in the past season for which 


the flow amounted to 7,110,040,000 cubic feet against 8,714,681,000 


cubic feet in 1914. The falling off was mainly in Erie county, 
where no new discoveries have been made recently that suffice to 
counterbalance the declining yield of the old wells. The value of 
the gas sold was $2,085.324, against a value of $2,570,165 reported 
for 1914. The oil wells of Allegany, Cattaraugus and Steuben 
counties contributed a total of 928,540 barrels as compared with 
933,511 barrels in the preceding year. Prices showed an upward 
turn after a precipitate decline of over $1 a barrel, but the change 
was too late to show itself in the value which amounted to 
$1,476,378 against $1,773,671 in 1914. 

Among the other branches of the mineral industry that shared in 
the activities were those of talc, graphite, garnet, pyrite, slate, 
mineral paints, mineral waters, emery, feldspar, quartz, molding 
and building sand, sand-lime brick, marl and zinc ore. One of the 


few of these that experienced an enlarged demand for its products 
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were the emery mines in Westchester county which reported an 
output of 3895 short tons against 763 short tons in 1914. The 
Adirondack garnet mines contributed 3900 short tons of that 
mineral as compared with 4026 tons in 1914. The talc mines were 
adversely affected by market conditions which are largely governed 
by the state of the paper trade. They contributed a total of 65,914 
short tons, or a little less than in the preceding year. 


Mineral production of New York in 1914 


| 
UNIT OF 
PRODUCT “ASTER QUANTITY VALUE 
Portland cement........... Bartelsen. eeersee 5 667 728 $5 088 677 
Naturalicenent.< Ya95 5024-7 Barnelsee mer 232 076 115 117 
Biilding bricks .n. arene Thousands: =e. 943 241 4 703 295 
DOtbemypyer. eis eens scchesrore fact [bo eb auceeaheerarakore web ah See LG eee, eae 2 405 676 
Othericlaynoditets tt ete | coc ese, Seen eho ere eee 2 366 248 
@xtiderclaiyirs. e/a en! ee kare SIMOME TOMS, 5 6a055¢ 7 109 12 424 
EMeny wm Maui ce sees ele coe Short tons........ 63 9 105 
Feldspar and quartz........ Short tonse.:..e.2 23 751 117 390 
Garnetiermar. © oo ooraeut etme DMOKtbOwSh sons: 4 026 134 940 
Graphiters fa oes ek oe ROWING hoasianos| 2 “eis Baio I5I 143 
Giyipsuiinn eye A OS ens AAS veer Sion bOMS» ae sae 513 094 I 247 404 
InOnvOre sana Peo nee Woneutonseee eee 751 716 2 356 517 
Ia Stones Sass atpnce Bh, ins, Selle tev eee in eal ie eee orl eee SE 12 410 
Wetallies panitte, © aaeede ce oie Short tons ae. 7 oom 88 720 
Slate pigment: -7-....5 ...2 4) SHOrk tons: (22. a.. I 182 9 620 
Witmer aliwa ters! tates ones Coalite nse somites ares 8 480 669 769 932 
INabtiraliaasyo 5. aah e eee 1c00 cubic feet ...| 8 714 681 2 570 165 
Retcoletingan.. 5. esinkaee ae. Batrels sco eee 933 511 L773. 67 
IEAVicl KD Ot een Meee ene aN Wong tons ee ane 61 513 266 930 
Sallie eho ease is Barrels 2 2s ras woes 10 389 072 2 835 706 
nancandbaravel i.e. pee eee oe ca eels eo taller eee 2 212 087 
Sancdelinevbrickmea ssa aenee ihotsamcdShmen wee 17 696 Taig SA 
Rooting slates. «suas «ee SQUASH se Oe ore 4 998 40 650 
GRaTAIES Oa) Na tela Ae alll hres en Ge Ran Oe ne enya aan 367 242 
TbinmeStomen fakes) See ae eee MUG eS SAE Sl Gee Recerca ee ea 3 316 063 
VIED es iy, Pee eeeay eo ec a. in eye 8 SNC aR Ya! [nan ee 230 242 
Sandstone Arist: eal aon eal ls eee lcd oe Ne a a I 056 990 
TERI avs a's ote adhectie tine weeks F-ck ee LO ge eae Lat cna |, 2m ates eae 770 600 
Tal Gs ois ees aah eee ee Shortatonsemseve es 74 075 671 286 
Other miateriallsia. rer Arr aial Pe emcee ree ea Sic |e ty meee ee 58 428 
Total valtre? born p= aur Wt ona Petes eae al eee ele eyes $35 870 004 


a Includes apatite and marl. 
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Mineral production of New York in 1915 


PRODUCT 


Portland cement... 
Natural cement.... 
Building brick..... 
Pottery 
Other clay products 
Wende clay.....:.. 
Emery 


IGeMOGs see ele 
Craphite......:..- 
Cxpsum. 2s... 2... 
Wrormore... 6... 0... 
Millstones......... 
Metallic paint..... 
Slate pigment... .. 
Mineral waters.... 


Building sand...... 
Molding sand...... 
Other sanda...... 


Meine: co ks 


UNIT OF 
MEASUREMENT 


COO GO Olceol Gece GQ Oyt oO oocecamenmola ond 
<iathe) ein) sf lei a 


Woneatonsee. aon. 


aainetr at (Gallons eee 


RNS Crbichyardsesssss- 
Shornitonse eee ee 


QUANTITY VALUE 
5 219 460 $4 175 528 
223 564 134 138 
951 329 5 040 306 
BED re MS 3 064 274 
ae aa 2 234 804 
13 745 28 684 
3 895 42 591 
22 196 93 152 
3 900 134 064 
2 500 000 162 000 
516 002 I 261 200 
944 403 2 970 526 
PAA oa ee 10 916 
4 925 45 050 
673 5 960 
8 636 920 745 530 
7 110 040 2 085 324 
928 540 I 476 378 
57 -241 265 362 
II 095 301 3 OII 932 
4 127 508 I 185 812 
454 511 415 073 
CO ih oi iis I 065 133 
18 226 II5 912 
Se Ree: 45 000 
Sane ihe mt ek 422 597 
al ee ee 3 177 700 
Sta Reka eee 120 447 
Pere Gets cei 890 4II 
Seetemibas The eet 550 960 
65 914 Be 643 
aerate 435 000 
ciety $35 988 407 


a Includes also gravel. 


apatite. 


b Reported under ‘‘ Other materials.” 


c Includes zinc ore , marl and 
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CEMENT 
BY ROBERT W. JONES 


At the beginning of 1915 there was little cement construction 
work in sight, and manufacturers in general began to cut their rate 
of production in order to reduce the accumulated stock held over 
from IQI4. 

The price of cement in the New York market, allowing for the 
refund on bags at the rate of 714 cents a bag with four bags to the 
barrel, opened at $1.28 a barrel. This was a trifle lower than for 
the preceding year although the demand was about the same. In 
February the price dropped to $1.12, although for other sections 


of the United States it still held at the previous monthly average. © 


During March there was a falling off in demand and prices in 
general were reduced, though the New York market price remained 
at the February level. An unfortunate disagreement between the 
producers of the Hudson River region and the Lehigh district 
occurred and cement sold in April on the New York market at 92 
cents a barrel. This was only a local reduction, and nearby cities 
were not affected to as great an extent. In May a large amount of 
cement was sold for future delivery at 93 cents. During June, 
July and August the market continued at the same low level, with 
an average price of 92 cents. In September the price rose to $1.12, 
in October and November to $1.27 and the year closed at the high 
BIGGS Ole Goi 

The production in New York State amounted to 5,219,460 bar- 
rels with a value of $4,175,528 as compared with 5,667,728 barrels 


and a value of $5,088,677 for 1914. This drop in production re- — 


sulted chiefly from the temporary closing of one plant during the 
entire year and of two plants in the Hudson River region for 
several months. 

There were seven plants in active operation during 1915. In 


August 1914, the Cayuga Lake Cement Corporation took over the — 


plant of the Cayuga Lake Cement Company at Portland Point, 
Tompkins county, with the intention of enlarging the plant from a 
daily capacity of 800 barrels to 2000 barrels. This plant made no 
production during 1915. The Acme Cement Corporation began the 
active reconstruction of the plant formerly owned by the Seaboard 
Cement Company. This plant, which has never been operated, was 


“Osea 74a=° 2? tS ee, ees 


aoe ee SS eS es 


x ee ‘ 
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designed to produce cement by a dry method. Under the ‘new 
management changes in methods of operation have been made and 
the production will be by wet method. Several attempts have been 
made on a small scale to produce cement with potash as a by- 
product. It is understood that during the present year construction 
work will be begun on a plant to be operated along this line. 

During 1915 there was a decline in the output of natural cement 
although on account of the portland cement market conditions the 
price per barrel realized at the New York market was higher than 
for 1914. The output amounted to 223,554 barrels with a value of 
$134,138 as compared with 232,076 and a value of $115,117 for 
1914. Nearly the entire output comes from the Rosendale region. 
There were three active plants in the State. 


Production of cement in New York 


PORTLAND CEMENT NATURAL CEMENT 
YEAR 
Barrels | Value Barrels Value 

HOS - Deas eee eee 59 320 $278 810 | 3 939 727 | $2 285 094 
TGS) . 5 Gla eee ee 260 787 443 175 4 181 918 2 423 801 
ISCyi Ee 3904 398 690 re | 4 259 186 DANS Gi 
ISS 3255 oe era 554 358 970 126 4 157 917 2 065 658 
OOUM ME Ne ath Ys 472 386 708 579 | 4 689 167 2 813 500 
GOO = 5d eee | 465 832 582 290 3 409 085 2 045 451 
IOOL . <a sean 617 228 617 228 D PE WB I I17 066 
IDOE 33-5 Weenies I 156 807 I 521 553 3 577 340 2 135 036 
IDS. 7) eee O02) GAGA 2031 SIO 2eAt7 2137) |. 9 E. 5TO%520 
TSCA. aptaae eee mer eee Te s7i7n G02 I 245 778 1 881 630 | 1 207 883 
10s oo ae eae? aii O22 2 046 864 | 2 257 698 I 590 689 
CUS) ee eee 2 423 374 2 766 488 | 1 601 565] £41 184 211 
LECt An seiner 2 108 450 | 2 214 090 | 1 137 279 | 757 730 
ROR Sr a does aes I 988 874 i 813 622 | 623 588 | 441 136 
DSO0). oes oe eee eee 2 O61 O19 I 761 207 549 364 361 605 
CIO S-Series ee eee 3 364 255 2 939 818 292 760 147 202 
IOUT os See oe eee 3 416 400 2 930 434 | 274 973 134 900 
LOT2 , 7 aS ee eee 4 495 842 3 488 931 287 693 142 165 | 
IQS) oe eee eee 5 146 782 4 873 807 193 975 95 565 
LQLAY 4 ates ae Sos aa 5 667 728 5 088 677 232 076 LETTS wie e7/ 
T DLS ole Se este ene eae 5 219 460 4 175 528 223 564 134 138 
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(CIA 
BY ROBERT W. JONES 


The year 1915 opened with building activities at a somewhat 
lower level compared with the corresponding period of the pre- 
ceding year. This was the condition of affairs, particularly, in and 
near the city of New York. The smaller cities and villages of the 
State showed, in most cases, a decided improvement although not 
enough to bring the average materially above that for 1914. It was 
not until late summer that any decided upturn was noticed and 
then the monthly average was carried much higher than the cor- 
responding months of 1914. Due to the greatly increased con- 
struction along certain industrial lines, there was a greater demand 
for electrical ceramic ware. 

The following table gives the value of the output of clay materials 
in the State for the last three years: 


Production of clay materials 


MATERIAL 1913 1914 1915 
Comimmonioinckrn spy ee $5 938 922 $4 597 856 $4 886 734 
rontiilorckes siete eners enor 99 736 - 105 439 153 572 
IER Whole IONICS) Bs oe disso oo co 0dc 576 970 680 226 382 502 
otlow bricks. een oan: 44 265 38 I19 59 683 
Rate pTooninp aay (Astor eye ruse 276 053 245 034 177 844 
Merracottary ene Ole tale it ug G22 892 630 647 815 
Fire brick and stove lining.... 371 408 331 671 502 478 
Drantiiile ie cvce ! heer ey keke 134 199 92 938 QI 221 
Sewer pipes s ise eyes ge soe 154 646 8I 000 a 
Pottery aoe ieee eat 3 367 187 2 405 676 3 064 274 
Miscellaneous............... I 164 4 630 36 250 

Po teliv.: ween Seton. ee Mae $12 077 872 $9 475 219 $10 002 373 


a Included under miscellaneous. 


One hundred sixty-five individuals or corporations reported a 
production of clay materials, as compared with 190 during 1914. 
This does not necessarily involve a like falling off in active yards 
and plants. During. the past season there were, in the Hudson 
River district, several combinations of the larger yards under 
closer management. Labor troubles also caused a few yards to 
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close early in the season and a few for the same reason made no 
attempt to produce. There were during the year 79 idle plants situ- 
ated in 27 counties. Common brick, front brick, common hollow 
brick, fire brick and stove lining and pottery showed gains over 
£914. 

The total number of building brick manufactured during the year 
was 951,329,000 with a value of $5,040,306 as compared with 943,- 
241,000 and a value of $4,703,295 for 1914. Of this number, 
41,896,000 with a value of $290,003 were made by the wire-cut 
process. Paving brick fell from a production of 46,696,000 to 
26,154,000 with a value of $680,226 and $382,502 respectively. 
Fireproofing fell from $245,034 to $177,844; terra cotta from 
$892,630 to $647,815; drain tile from $92,938 to $91,221. Even 
with this considerable falling off in some articles there was a total 
gain, over 1914, although still far below the production of 1913. 

Thirty-four counties reported a production of clay products of 
which 29 had a production of common building brick. Eight 
counties reported a production of common hollow brick, 4 of front 
brick, 8 of drain tile, 4 of paving brick, 6 of fireproofing, 3 of terra 
cotta, 8 of pottery and 5 of fire-resisting forms. 

The total value of clay products including miscellaneous wares 
but not including crude clay was $10,002,373 as compared with 
$9,475,219 for 1914. In value of products Onondaga county held 
first place with a total of $1,293,022 as compared with $1,556,093 
for 1914. Ulster county was second with a production of 
$1,059,377 as compared with $895,126 for 1914. The production 
from Onondaga county consisted mainly of pottery with a value of 
$1,132,306, while that of Ulster county consisted entirely of 
common soft-mud building brick. Livingston county was third in 
value of production with $724,267. Counties reporting gains during 
the year were Albany, Cayuga, Columbia, Dutchess, Kings, Living- 
ston, Niagara, Oneida, Ontario, Orange, Richmond, Saratoga, 
Schenectady, Ulster and Washington. 

The following table gives the total value of clay products by 
counties for the last three years: 


16 NEW YORK STATE MUSEUM 


Production of clay materials by counties 


COUNTY 1913 1914 1915 

WAlibatinyeamace Seer select cy aie ee | $473 325 $369 312 $447 344 
Broomiehe: stearate eee | a qlee a 
@abanauoisnpaer ise crear 275 763 334 557 180 290 
Cayuga nies tee Bene ee 5 800 8 765 9 800 
Chatitawouar sac cee | 147 451 168 134 128 798 
Chemung. Sac eee aeell a a a 
Clinton ses. oe ese a G. |) Ss eee eee 
Colt tae eet. es aro ae ane 307 571 198 866 271 672 
Diitechessac Aeneas bate | 634 .043 430 269 491 156 
TD eee te A ee RR WN neh I 000 055 819 427 710 101. 
Grecia: cK UA ke cee | 290 116 196 889 130 093 
UG iond aig amare pases seb Ae | 539 002 449 839 489 264 
IAD UDA Tova a6 eimai ace aca 2 Se 200 248 73,775 724 267 
MonnOesin tee soetonee ates oe 278 145 168 463 98 863 
Miombeoimenys ss. 45 keke Aer a le A 
IN@SSEIL idee seid ade ws ee potatos 109 O51 96 534 92 559 ~ 
INiewaorletan treme renee Woo ela Soe 
INGEN hare older Cad one goo ene eee e's 55 409 Bo) 25 44 188 
(OFAC EH ee SU che ar selon 84 714 45 000 159 400 
Onondagaa ere Ree are T 613) 395 I 556 093° I 293 022 
Ovens es bk eo Gm Bee eo amo 470 638 68 762 232 149 
Oranges. eee ee 472 465 319 500 461 233 
@weensnt eee er eee as oceans 651 328 472 616 333 904 
IRGMSSNASE oe ko béeorusc.00 8: I5I 202 124 152 233 332 
Richmondirs, sa, ce ee eee oe 588 534 454 646 515 600 
Rockland..... fer De ie yeh) ot 820 475 747 026 446 583 
Stelalwrencery acts 2 use cece a a a 
Satatocae ry eae atone ieee 460 22 255 562 270 950 
schenectady..2....2..:% gioee 579 158 354 872 AII O18 
beubemiger «- nthe seer eee a a a 
Sit ito) lek a ah ee ncesiee ores idee cocac 81 000 69 300 66 600 
Romipkins.2., Starr See eee ee ee oe ee a a 
LOA er Ree Reiner Gh claire's oes ene I 077 655 895 126 I 059 377 
Wiaerenn Sa eee eee ets a a a 
Washing tonmenee eres re 14 625 10 186 59 300 
Wiciytl not Ao esrtaiestuse imore Riou @ | es aseeces vane eee 
Wrestchestenaam-ness sa eiorcr-te 290 256 321 826 303 558 
Ofhemcounticsneer seine 406 165 427 509 337 952 

Rotaltie tans totais tee $12 077 872 $9 475 219 $10 002 373 


a Included under other counties. 


COMMON BUILDING BRICK 


The building brick industry during 1915 was in a rather unsatis- . 
factory condition. Labor troubles and price cutting in other 
building materials unsettled the conditions as to markets and | 
selling price. In January the prices in the New York market at 
the opening ranged from $6 to $6.25 wholesale for the best grades. . 

| 
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A considerable amount of brick was sent to the New York market 
during the month of February. Building activities increased some- 
what during this month and on March Ist the stock in storage, at 
New York, had been reduced to 3,150,000. Price cutting in other 
structural materials affected the selling price of brick and during 
March the majority of sales were at $5.75 wholesale for the best 
grades. In April there were 300,000,000 bricks in the Hudson 
river yards. This stock was reduced in May to 117,800,000 with 
no bricks in storage in New York. The wholesale price was ad- 
vanced to $6.50 a thousand and remained at this rate until the 
middle of July when it fell to $5.75. With the end of the Haver- 
straw labor troubles, in the third week of August, the price ad- 
vanced to $6 and at the end of the month had risen to $7. Over- 
anxiety to sell brought the price again to $6, which held to the 
middle of September. In October the price dropped to $5.875. At 
the end of October, the close of the brick-making season, there were 
only 60,000,000 bricks in the yards, or 50 per cent below normal. 
During November the price rose to $7. For the first time in many 
years the brick-making season, for a few of the larger yards, was 
carried through the winter months into the season of 1916. 

Hudson River region. Labor troubles affected this region to 
such an extent during 1915 that several of the larger plants made _ 
hardly any attempt to operate until September. The following 
tables give the production of the Hudson River region for the last 
two years: 


Output of common brick in the Hudson River region in 1914 


NUMBER PRICE 

COUNTY - OF OUTPUT VALUE PER 
OPERATORS THOUSAND 
ATEN. ee arr ee II 58 625 000 $301 512 $5 14 
Bolwmbia.. os. 5 44 705 000 198 866 4 45 
Bitheness Fo 14 91 580 000 430 269 4 69 
Sota a 5 25 604 000 123 475~ 4 82 
Ut ee 6 75 500 000 319 500 4 23 
PeedSSCIACE: 0s. be... - 2: Z 5 025 000 | 28 000 Sez 
gerade os. ik ae. 25 150 183 000 747 026 4 30 
lS ag ae ae 23 202 366 000 895 126 4 42 
Westchester............ 7 56 289 000 302 656 5 O97 
“LOZ Ite ede ee eg 98 709 877 000 | $3 346 430 $4 77 
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Output of common brick in the Hudson River region in 1915 


NUMBER PRICE 

COUNTY OF OUTPUT VALUE PER 
OPERATORS THOUSAND 
Al Days Vasil wan wae eae II 68 112 000 $392 344 $5 68 
Coltumi tart oor mene ee 4 57 766 000 271 672 4 70 
IDS W CIN SSS) ia se he eel So ok 14 | 108 459 000 491 156 4 62 
Greene (ui dak eee We tates 5 27 555 000 130 093 4 70 
Orangerinr <ns43 ee oe 6 84 997 000 461 233 5 42 
Rensselaer tata. 2 aoe To) eevee cael | lth ee | os 
IRockiamde 7.65). ncsinoene 18 87 917 000 446 583 5 07 
WISGeT aneeshatti: 21 2II 230 000 I 059 377 5 Ol 
Westchester............ 5 47 619 000 278 955 5 85 
AO DE Ninn ge ee 85 | 693 655 000 | $3 531 413 $5 09 


1The output of Rensselaer county is included with that of Albany county. 


The Hudson River region, which consists of three main produc- 
tive areas with many isolated plants, has 127 plants available for 
the production of common soft-mud building brick. During the 
past season 73 per cent of these yards were operative during all or __ 
part of the season. Nine plants do not depend on the New York 
market for the disposal of their output. Of this number, one 
makes regular shipments into the New England markets and eight 
depend upon the local demand entirely. 

The Haverstraw district with a rated machine capacity of about 
2,950,000 a day made an output of 87,917,000 as compared with 
150,183,000 for 1914. This loss was due chiefly to labor troubles; 
the result of an attempt to raise the working capacity of the 
machines to the same level as those of other Hudson river yards. 
Many yards, in the Haverstraw district, made no output until 
September, and the majority had only one or two machines in 
operation up to that date. The total value of the output was 
$446,583 as compared with $747,026 for 1914 with 56.25 per cent 
of the yards productive as compared with 78.12 per cent for the 
preceding year. ; 

The Kingston district includes the yards at Port Ewen,. East 
Kingston, Glasco, Saugerties and Malden, a total of 30, of which 21 
made a production as compared with 22 during 1914. This is the 
second largest district of the Hudson River region and has an 
available machine capacity of 2,900,000 daily. The entire produc- 
tion of Ulster county in 1915 was made in the Kingston district. 
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The total output for the year was 211,230,000 with a value of 
$1,059,000 as compared with 202,366,000 and a value of $895,126 
for 1914. ie 

The Dutchess Junction district made an output of 101,484,000 
with a value of $448,306 as compared with 88,585,000 and a value 
of $410,769 for 1914. The output of Dutchess county was 108,- 
459,000 with a value of $491,156 as compared with 91,580,000 and 
a value of $430,269 for 1914. The small output outside of Dutchess 
Junction, as reported from Dutchess county, is mainly produced by 
horse-power machines. Of the total number of yards in the 
Dutchess Junction district, 11 were productive as compared with 
9 for 1914. 

Outside of the three main districts there were thirty-two pro- 
ductive plants in the Hudson River region with a total production 
of 295,549,000 and a value of $1,566,797 as compared with 260,- 
723,000 and a value of $1,246,009 for 1914. 

Long Island and Staten Island Region. The next district of 
importance during 1915 was that of Long Island and Staten Island 
with a total production of 63,224,000 having a value of $330,004 as 
compared with 57,735,000 and a value of $276,832 for 1914. The 
increase in this district was due mainly to the production made in 
Richmond county. As a result of comparative high selling price 
and short haul to the New York markets the larger yards of this 
county made a production throughout the winter months. 

The entire product of this district consists of soft-mud building 
brick. There are at present six active plants using clays of 
Cretaceous and Quaternary age. Two inactive plants have pits 
opened in the Quaternary clays. There are three methods of 
mining in use in this district— pit, bench and scraping. The 
plants operating in the Quaternary clays use the pit method 
entirely, with hand labor and caving or making use of steam 
shovels. This clay is a dark brown to bright red tough material 
heavily overlain with gravel and sand. Owing to the great amount 
of gravel found with this clay it is necessary to go over it carefully 
by hand either in the pit or on a picking belt in order to remove the 
larger pieces of stone. It is passed through a set of rolls and then 
to rectangular tempering pits or direct to the machine. Where 
tempering pits are used the usual charge consists of about 108 cart- 
loads of clay to 9 cartloads of sand. Where it is not necessary to 
‘add tempering sand the clay is sent direct from the rolls to 
machines equipped with horizontal pug-mills. The yards operating 
in the Cretaceous clays have very little trouble with gravel and in 
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one case the material goes direct to a vertical machine without 
tempering. Other Cretaceous clays require the addition of as much 
as 20 per cent sand and then careful pugging before being used. 
The total machine capacity of the district is 409,500 a day for the 
active plants using nine machines. Five methods of drying are in 
use — open yard, pallet yard, hot-air car tunnels, steam-heated 
floors and steam car tunnels. The total drying capacity is divided 
as follows: open yard 45,000, pallet yard 1,251,150, steam tunnels 
208,000, hot-air tunnels 90,720 and steam floor 33,000. The total 
number of arches of the active plants is 627 with capacities varying 
from 32,000 to 50,000 each. ‘The inactive plants have 194 arches 
with capacities of 32,000 and 50,000 each. 

Mechanicville region. This section reported a reproduction of 
52,390,000 with a value of $261,950 as compared with 50,416,000 
and a value of $240,912 for 1914. There are three active plants 
equipped with six machines having a combined daily capacity of 
222,000. Two inactive plants have a daily capacity of 77,500 from 
three machines. The entire output of the active plants is dried in 
steam car tunnels. The burning capacity of the plants is about 
435 arches. Almost the entire product of this section is disposed 
of in the New England states. The season is continuous, brick 
being produced during the entire year. 

Erie county. This region reported an output of 28,807,000 with 
a value of $176,010 as compared with 40,015,000 and a value of 
$244,116 for 1914. Of this output 15,515,coo were made by the 
wire-cut process and had a value of $93,169., Due to the small 
quantity of clay available it is probable that the amount of soft- 
mud brick made in this section will continue to decrease while the 
product of the wire-cut machines will increase to a considerably 
greater amount. There are large quantities of shale and clay 
available for the manufacture of all grades of building and front 
brick in Erie county. Cheap fuel and nearby markets should 
greatly increase this output. There were during the season of 1915 
six soft-mud plants and five wire-cut plants in active operation. 
The soft-mud brick are made under similar conditions as are found 
in the Hudson River region. There are a total of thirteen soft-mud 
machines with a combined daily available capacity of 275,000. 
Each machine, in this district, is usually operated with a daily 
capacity of 20,000. Three methods of tempering are in use — 
disintegrator with pug-mill, circular tempering pit and rectangular 
tempering pit. Four yards are equipped as pallet yards, one is a 
combined open and pallet yard and one is open. The permanent 
updraft kiln is in use in the majority of the plants, only one using 
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the ordinary form of scove kiln. Coal is used entirely for fuel. 
The wire-cut plants use shale or a combination of shale and clay, 
grinding the crude product in dry-pans, screening, storing in bins, 
forming with an augur machine, drying in direct-heat tunnels and 
burning in permanent rectangular downdraft kilns, continuous or 
semicontinuous kilns. The entire product is disposed of in the 
local markets. 

The following table gives the output of common building brick 
by counties for the last two years. 


Production of common building brick by counties 


1914 IQI5 
COUNTY Se — 
Number Value Number Value 
ANID EY aN 7a ee ee eee eee 58 625 000 $301 512 68 112 000 $392 344 
Cattaraugus). 22 ....2.. a a a a 
MIA ee es 820 000 4 740 I 100 000 6 100 
Chautauqua.......... 3, 740 000 34 726 3 905 000 31 187 
Whemung..2 2.0.0.6 .. a a a a 
(Citta <oy 0 eae eee a Ce SPN ES eee deal Une ty aI ccna UR Ste 
Wolumbia.’: 2... 26.6. 44 705 000 198 866 57 766 000 271 672 
Wetehiess.. 2...) 91 580 000 430 269 | 108 459 000 491 156 
TEitS 6 ‘chiar eis eer 40 O15 000 244 166 28 807 000 176 O10 
MRS eUC ec dis es 25 604 000 123 475 27 555 000 130 093 
Livingston....... ee a a a a 
IMOMEOG: 8.3.0 ek II 330 000 63 650 7 738 000 38 690 
Montgomery.......... a a a a 
IN@SSAUI sc. ee... 15 352 000 88 300 13 783 000 86 747 
Niagara 6 kek a: a a a a 
CGC 2) te ee 6 450 000 43, 000 22 200 000 154 200 
Wrondaga, ls 21 800 000 147 250 | 22 635 000 155 376 
WMAGION se a a a a 
Lene ne 75 500 000 319 500 | 84 997 000 A461 233 
IRensselaer............ 5 025 000 28 000 a a 
Reiechimond............. 29 583 000 119 232 38 341 000 176 657 
Poeidand <2 kk as. 150 183 000 747 026 87 917 000 446 583 
St Lawrence.......... a a a a 
IALOGA 2 we el 51 916 000 248 412 53 390 000 } 267 950 
SiStlol1 a a a | a 
SOU ee. 12 800 000 69 300 II I00 000 | 66 600 
Mompkins << ..:...5... a a a a 
sie eee 202 366 000 895 126 | 211 230 000 I 059 377 
\GS531 ee a a a a 
Washington........... a a a a 
Westchester...........| 56 289 000 302 656 | 47 619 000 278 955 
Other counties. ...... 29 076 000 188 700 38 072 000 277 804 
“NG 2 ie SE aera 932 759 000 |$4 597 856 | 934 726 000 | $4 886 734 


a Included under other counties. 
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FRONT BRICK 


There were five grades of front brick produced in the State dur- 
ing I915— smooth face red, rough face, dry-pressed red, dry- 
pressed manganese and wire-cut manganese. Owing to the few 
plants producing front brick it is not possible to give comparative 
figures of the different grades. There was a small amount of 
rough face vitrified front brick made as a by-product of the paving 
brick industry. 

There is found along the Hudson river in certain localities a 
ieavy bed of light brown laminated clay having a low fire shrinkage 
and comparatively high fusing point. This clay, without the 
addition of any other substance, burns to a dark red color and 
when formed in the augur machine gives a perfectly smooth sur- 
tace. It is not necessary to add sand in tempering. With the 
present mining equipment and a small addition in the way of augur 
machines and kilns at a few of the. present Hudson river yards 
there could be turned out an immense quantity of first-class smooth 
face red front brick for the New York market. At present this 
market depends entirely upon brick produced in Pennsylvania, Ohio 
and other western states. 

The entire output of New York State during the last season 
amounted to 6,603,000 with a value of $153,572 as compared with 
10,482,000 and a value of $105,439 for 1914. 


COMMON HOLLOW BRICK 

There were ten producers of common hollow brick during the 
last year with an output of 9,402,000 and a value of $59,683 as 
compared with 6,402,000 and a value of $38,119 for 1914. Nearly 
the entire output is made from soft, plastic clays and disposed of 
in the local markets.. Very little is made for the outside trade and 
the entire supply for the metropolitan market comes from other 
states. 

It is not necessary to have, for this product,.a very high grade of 
clay. Any plastic clay fairly free from sand and burning to a light 
brown at about 950° C. produces a good product. Such clays are 
found in great abundance throughout the Hudson River region and 
could be used, with a very small extra addition to the present 
equipment of the soft-mud yards, for the production of common 
hollow brick and other hollow ware of small size. It is not neces- 
sary to change the burning or drying equipment. They can be 
dried in pallet or open yards and burned perfectly in the ordinary 
form of scove kiln along with building brick, 
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FIREPROOFING 


Fireproofing was produced to the value of $177,844 by seven 
companies as compared with $245,034 for 1914. There was no 
change in the number of producers. The output includes those 
articles known as hollow blocks and terra cotta lumber, exclusive 
of common hollow brick. Owing to the large size as compared 
with common hollow brick, there has been some difficulty in using 
the ordinary soft plastic clays of the State for the production of 
fireproofing. It is only those operators who have used a com- 
bination of clay and shale or grog that have been able to produce 
material which would compare favorably with that of the better 
known grades from other states. At present the production is only 
that necessary to supply the local demand. 


PAVING BRICK 


During the last season a considerable decrease took place in the 
production of paving brick not only in this State but throughout 
the United States. In general this was caused by a small demand. 
Many roads are being built of other materials, but with the inten- 
tion of facing in the future with brick. This is especially true of 
the long trunk lines. In New York State financial troubles have 
been the main cause of the small producticn. Several plants have 
had to close temporarily on this account and one on account of a 
poor grade of crude material with high transportation costs. The 
total production for last year was 26,154,000 with a value of 
$382,502 as compared with 46,696,000 and a value of $680,226 for 
1914. The following table gives the production in New York 
State during the last ten years: 


Production of paving brick in New York 


NUMBER 

YEAR QUANTITY VALUE Dae oa OF ~ 

PLANTS 

MAME it Mos chard a hee II 472 000 $178 O11 $15 51 5 
GiO7/\o aiok ae Sette he ae enon I2 296 000 184 306 14 98 4 
OOS as 6 cheeed Seas GLa eee 14 570 000 211 289 14 50 5 
TACO pee tees cranes eee seis eaten 12 278 000 207 970 16 27 3 
QUO Desc Saati tlle eceeeee eee yan 19 762 000 333 511 16 88 4 
TI@WTIE 3d oc ceceneetes fad eee ae 23 993 000 388 479 16 19 4 
TOWZ: 6 SE are cae eect ene ee ee 18 249 000 382 984 15 78 5 
OED o.9 cea ce aoc Raa ae peer 35 666 000 576 970 16 17 6 
QM Aereweae be: Se so Se siete ecae, & 46 696 000 680 226 14 56 6 
TGC « cee gene a Bir eee 26 154 000 382 502 14 62 5 
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TERRA COTTA 


The total production during 1915 had a value of $647,815 as 
compared with $892,630 for 1914. The material produced in this 
State is entirely from imported clays with the exception of a small 
amount for glaze. On this account it is hardly probable that the 
industry will have a very great growth as compared with other 
states. The building industry, making use of ornamental terra 
cotta, had a comparatively poor season and this has helped to a 
great extent in reducing the production in New York State. 


DRAIN TILE 


The output of drain tile had a value of $91,221 as compared with 
$92,938 for 1914. There were twelve active producers operating 
in Albany, Cayuga, Erie, Monroe, Onondaga, Ontario and Wash- 
ington counties. With a few exceptions, the entire cutput is sold in 
the local markets. The local demand is far ahead of the production 
and a considerable quantity is imported from other states. There 
is a large and growing demand for a glazed drain tile as a substitute 
for the ordinary porous tile such as is made in this State. There is 
no reason why drain tile should not be produced to a greater extent 
in New York State as there is any amount of clays and shales which 
will produce either a porous, glazed or a nonporous unglazed tile. 
With the present water transportation there should be a great 
field among the southern agricultural coast states for a large output 
of drain tile. For the unglazed tile it would not be necessary to 
furnish much additional equipment to the present soft-mud brick 
plants in order to produce a large quantity. It would not be neces- 
sary to change either the drying or burning arrangement. 


POTTERY 


The production of pottery for 1915 in New York State had a 
considerable increase over the season of 1914. The output had a 
value of $3,064,274 as compared with $2,405,676 for the preceding 
year. The increase was due mainly to the greater demand for 
electric porcelain insulators and for American-made porcelains. 
The table below gives the value of products for the last three years. 


PEN res" 
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Value of production of pottery 
WARE | 1913 1914 IQI5 

cS 3 Se | $37 077 $28 888 $70 152 
Red earthenware................... 35 790 31 806 34 031 
Porcelain and semiporcelain......... I 143 835 I 129 629 I 503 718 
Electric and sanitary ware.......... , 2 100 985 I 187 506 I 440 373 
Miscellaneous. ...... 00.00 c ee eee 49 500 27 840 16 000 
“SDs Sg eee em $3 367 187 | $2 405 676 | $3 064 274 


CRUDE. CLAY 


The total value of crude clay produced during the season of 1915 
amounted to $28,684. This was the value placed on 13,745 tons 
of which 11,012 tons were sold for slip clay. During the preceding 
season the entire output of slip and red burning clay amounted to 
7109 tons with a value of $12,424. There was no production of 
white or buff burning clay during 1915. 

Owing to the scarcity of aluminum sulphate for use in water 
filtration plants, there was some discussion locally of the utilization 
of the comparatively high alumina clays of the Hudson River 


region for the purpose of manufacturing this chemical. At the 
_ present time the greatest demand for slip clay comes from the 


electric porcelain manufacture. It is also used to a great extent 
as a bonding material in the manufacture of artificial abrasive 
wheels. In both the abrasive and slip uses it is necessary that the 
clay should have a quiet fusion and be free from bubblés when 
cooled. Such clays are found in this State at a few localities near 
Albany and Troy. 

There are four known beds of clay in the Albany region which 
have furnished material suitable for slip and bonding purposes. 
The lowest has a thickness of about 8 feet and is fairly uniform in 
most exposures. At some localities this bed is of rather irregular 
deposition and composition. The result is that material of uncertain 
working qualities is sometimes produced. The next higher bed with 
a thickness of about 4 feet has furnished a great amount of fine 
slip but at present is not exposed so as to be available for produc- 
tion. It is from this bed that the early production was made. The 
third bed, which is the main producing one at present, has a thick- 
mess of about 14 feet and is very regular in composition and. 
structure. Immediately above this is found a 2 foot bed of gray 


26 NEW YORK STATE MUSEUM 


sand. This sand layer causes considerable trouble, for without the 
exercise of much care it gets into the clay, and such mixed clay 
is unsuitable for slip. Above this sand layer comes the uppermost 
productive layer of slip, a 4 foot bed of very regular composition 
and which is in greater demand for electric insulator purposes than 
the next lower bed. 

Onondaga county makes the only other production of crude clay. 
This material consists of a brown banded tough clay used chiefly 
in the manufacture of red ware. 


FELDSPAR 


No new quarries of feldspar-were developed or worked in 1915, 
but there was an unusual manifestation of interest in the local 
feldspar resources by reason of the possibilities they offer for the 
production of potash. : 

It is well known that the extraction of potash from silicate 
minerals offers no special difficulties, so far as laboratory operations 


are concerned; fusion with some strong base like lime is all that . 


is needed to release the alkalies from combination with the silica 
and bring them into soluble form. Though the feasibility of apply- 
ing this process on a commercial scale has been discussed for a 
long time, no definite steps have been taken toward putting it in 
practice, and the matter still is in an experimental stage. The 
recent interest is the result of the curtailment of potash shipments, 
since practically all the supply of this very essential material is 
imported from Germany, which in normal times affords most of 
the requirements of the whole world. 

The utilization of feldspar for the purpose has been investigated 
recently by Cushman and Hall? whose work has been given wide 
currency and has been the means of attracting much atention gen- 
erally to the subject. Their method is based on the use of calcium 
chloride as flux. The feldspar is first pulverized and agglomerated 
with a little lime and then brought to fusion in a furnace with the 
aid of calcium chloride. By this treatment the alkalies are con- 


verted into chlorides which can then be leached from the fused 


mass with hot water. The solution will contain. both potassium 
and sodium chlorides, the relative amounts varying of course with 
the proportions represented in the feldspar. 


1 American Inst. Chem. Engineers, Philadelphia meeting, December 1014. 
The article is published in full in Metallurgical and Chemical Engineering, 
t32: February IQI5. 
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It is essential, of course, that the feldspar should have a high 
content in potash. Of the varieties which occur in nature only 
two fill this requirement; they are orthoclase and microcline, each 
having the same chemical composition — silica 64.7 per cent, 
alumina 18.4 per cent and potash 16.9 per cent. As a matter of 
fact, the theoretical percentage of potash as given is never attained, 
since there is always some soda present as a substitute. It is not 
uncommon, furthermore, to find the potash feldspar intergrown 
with albite or soda feldspar so as to reduce the amount of potash 
in the material very largely. In a quarry way, 10 to 12 per cent 
of potash is about the maximum that can be expected, and this 
only under the best conditions with the aid of more or less sorting 
and cobbing for the removal of waste. 

It is the writer’s experience that pegmatite bodies which will yield 
a uniform content of 10 per cent potash are extremely uncommon. 
Not only is the content likely to be reduced by admixture with 
other sorts of feldspar, but there is always a considerable percentage 
of quartz and iron silicates which has to be reckoned with, the 
amount varying with each locality and to a greater or lesser extent 
in different parts of the same body. Pegmatite is very prone to 
variation as can be seen in nearly every occurrence that is 
sufficiently well exposed to afford an estimate of its character. A 
pegmatite that will yield 75 per cent of potash spar quarrywise is 
exceptional, at least among the explored bodies of this State. 

Pegmatites of such dimensions that they will afford the neces- 
sary quantity of material to justify the expense of establishing a 
works are not very abundant. An available supply of several 
million tons probably would be required, since the first cost of 
plants is high and the capacity must be large to afford the necessary 
margin of profit on the output. It is desirable also that the quarry 
should be convenient of access, with low freight rates on fuel, and 
with a supply of limestone nearby. Altogether the conditions are 
very definite and exclusive, much more difficult to meet than most 
writers on the subject seem to have realized. 

The feldspar resources of New York have been recently investi- 
gated and described in detail Most of the local pegmatites that are 
of any considerable size.are found among the crystalline schists, 
gneisses and acid igneous rocks of the Highlands and Adirondacks. 
They occur as dikes or tabular bodies which intersect the country 
rocks; the largest ones, however, have the form of bosses and 


*The Quarry Materials of New York— Granite, Gneiss, Trap and Marble. 
N. Y. State Mus, Bul, 181, p. 154-75. 1916. 
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stocks, which as seen on the surface present rather irregular bound- 
aries, though broadly considered have a more or less rounded out- 
line, that is, nearly equidimensional. Such bodies may reach diam- 
eters of several hundred feet and of course, extend for indefinite 
distances into the earth. Microcline is the variety of feldspar most 
common in the pegmatites of New York State. 

In addition to feldspar, quartz and mica are sometimes produced 
from pegmatite quarries. The quartz, if pure, may find employment 
in pottery manufacture, or it is useful as an abrasive, for wood 
filler, and other purposes. Mica is obtained only in limited quantity 
from the local quarries. 

Production. The production of feldspar, inclusive of unsorted 
pegmatite, in 1915 was 16,896 short tons, valued at $76,152. This 
was a decline from the output of the preceding year which was 
reported as 18,487 short tons, worth $97,192. Although the valua- 
tions in the two years seem to indicate a marked drop in prices, this 
was more apparent than real, since the statistics for 1915 included 
a larger proportion of the unsorted pegmatite than usual. Such 
material brings a low price, from $2 to $3 a ton. Selected crude 
spar of pottery grade is worth $4.50 to $5 a ton, ground spar for 
enamel and glass manufacture brings $7 to $8, one ground pottery 
spar from $8 to $10 a ton. 

The quarries recently active are situated in Westchester, Essex 
and Saratoga counties. P. H. Kinkel’s Sons and the Bedford Spar 
Co. operate quarries at Bedford, Westchester county. The Crown 


Point Spar Co. owns quarries and a mill at Crown Point and the 


Barrett Manufacturing Co. at Ticonderoga. The quarries near 
Batchellerville, Saratoga county, once worked by the Claspka Min- 
ing Co., but inactive for several years past, have been taken over 
by the Eureka Mining Co. and again placed in operation. The 
quarries afford a good grade of pottery material. rag 


GARNET 


The abrasive garnet industry experienced no marked changes last 
year, either as regards technology or its economic position. The 
Adirondack mines were worked on about the usual scale, though the 
production fell a little short of the total for the preceding year, 
amounting*to 3900 short tons valued at $134,064. The value of the 
product was practically as large, however, owing to the increased 
proportion of high-grade crystal garnet in the total. For a number 
of years past the production has averaged around 4000 tons, and 
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only twice in recent years has it exceeded 5000 tons. Prices vary 
with the quality of the product, but the best crystal garnet which 
comes from the North River district holds steadily at $35 a ton. 

The active producers in the Adirondack region last season 
included the North River Garnet Co. with mines on Thirteenth 
Lake, H. H. Barton & Son Co., operating on Gore mountain, and 
Warren County Garnet Mills at Riparius, all in Warren county. 
The property on Mount Bigelow, near Keeseville, in northern Essex 
county, recently worked by the American Garnet Company, was 
idle throughout the year. The resources of garnet in the Adiron- 
dack deposits are large and capable of yielding a much greater 
quantity than is now produced; it is no lack of capital or enterprise 
on the part of the mining companies that holds the production down 
to the present proportions, but the market is strictly limited and 
shows little tendency to growth. 

Outside of the Adirondacks, garnet occurs in association with 
metamorphic rocks along the Appalachians from the New England 
states south to North Carolina and Alabama. The Highlands of 
southeastern New York belong to this mountain range, and in the 
vicinity of Peekskill, Westchester county, there are garnet deposits 
which have been worked in a small way. New Hampshire, Pennsyl- 
vania and North Carolina have yielded more or less of the mineral 
in recent years, but nowhere except in the Adirondacks has the 
mining industry attained any great importance. 

The use of garnet as an abrasive has not made much headway in 
foreign countries. Spain is the only country of Europe which 
produces it in quantity and the output is sent to this country for 
manufacture. Spanish garnet is obtained from alluvial deposits 
which are found in the province of Almeria; it is of rather fine 
grain and only a partial substitute for the American product. The 
imports into the United States in 1915 were 1343 tons, with a 
declared value of $24,472; in 1914 they were reported as 1244 tons 
with a value of $20,277. There is no duty on the mineral and 
owing to the character of the Spanish deposits the foreign garnet 
can be shipped into this country at a cost well below that attainable 
by the domestic producers. 


GRAPHITE ' 
A production of flake or crystalline graphite was reported for last 


year as usual by the American mine at Graphite, Warren county. 


The output of this mine has long béen the chief factor in the local 
industry, as in fact also it has represented a large share of the 
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- product of refined crystalline graphite in the country. The property 
is worked by the Joseph Dixon Crucible Co. who convert the 
graphite into various commercial grades and products for the 
market. The mineral occurs as disseminated flakes in a hard quart- 
zite, constituting only a few per cent of the rock mass, and its 
extraction and refining require special mechanical treatment, as 
well as much technical skill, to make the outcome successful from 
a market standpoint. 

A new firm — the Graphite Products Corporation — was engaged 
last year in developing a property near Kings Station, 4 miles north 
of Saratoga Springs, on the easterly face of the ridge of crystalline 
rocks that defines the Adirondack boundary in this region. The 
property was worked in a small way by the Saratoga Graphite Co. 
during the years 1912 and 1913, but has since been idle. The latter 
company erected a small milling plant and made a little output of 
graphite from rock which was taken from outcropping ledges, of 
which there are several in the vicinity. The deposits were not 
sufficiently opened to permit work to be carried on advantageously. 
The present operations have been on a larger scale, with the view to 


thoroughly testing the deposits and the methods best adapted for 


milling the rock. It would appear from the exploratory work that 
the quartzite exists in beds of considerable thickness and extent 
which in general have a northeasterly strike parallel with the ridge 
and southeasterly dip. The first place where the rock shows in 
force is along the face of the ridge, just northwest of the old mill, 
where a quarry pit exposes 10 to 12 feet of quartzite, all of it 


graphitic, in thinly laminated and weathered condition. This pit. 


is not now worked, but supplied much of the material in the earlier 
operations. The graphite is in finely divided scales, most of them 
less than I mm in diameter, and is mixed with a little brown mica. 
The outcrop is badly weathered and softened through oxidation of 


the contained pyrite which is rather plentiful in the unweathered © 


rock. Higher up, near the summit of the ridge, a second outcrop of 
the graphitic rock was explored in the early operations by an open 
cut that reveals the quartzite in more massive beds, with a coarser 
flake. The beds dip to the southeast at a small angle. Along with 
the usual components, there is more or less pegmatitic material 
which forms knots and stringers in the quartzite, probably due to 
injection from a granite magma. The pit, as left by the operations 
of the first company, was 75 feet long and 30 feet wide. Between 
the two pits intervenes an area of hornblende gneiss which has the 
appearance of a metamorphosed gabbro. At present the main work 
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is being done at a point near the second pit but lower down close 
to a ravine which follows the slope of the ridge in a direction south 
_ of east. Tunnels have been driven along the course of the beds 
at points below the outcrop and the rock is mined underground so 
as to obtain fresh material, better adapted for mill treatment. The 
openings show fully 20 feet of rock fairly well charged with flake. 

The quartzite here contains less mica than in the more easterly 
ledges and with the coarser size of the flake affords better material 
for mill treatment. From the available exposures it would appear 
that the graphite beds are found at two horizons, at least, within 
the quartzite, although the latter has been broken up by intrusions 
of the gabbro and by trap dikes so that the relations of the several 
outcrops are not readily apparent. Thin beds of crystalline lime- 
stone are intercalated in the quartzite, as can be seen in the bottom 
of the ravine by the old mill where serpentinous limestone forms 
the bed of the brook for some distance. 

The upward trend of prices which has characterized the market 
for graphite during the past year or so has lent interest to the 
Adirondack deposits, although no other developments were started 
during 1915. Occurrences of graphitic quartzite are common in 
the eastern Adirondacks, and some may be found that appear to 
be both extensive and fairly rich in graphite as the quartzite of this 
region runs. Thorough tests are necessary, however, to show the 
value of any particular occurrence for mining purposes. Many 
failures have resulted in the business, due to lack of information 
about the character of the deposits that were to be worked or of 
the amenability of the material for extraction of the graphite. 


GYPSUM 


The gypsum industry was conducted on about the same scale as 
was reported for the preceding two or three years, and without any 
developments in the field that promise a change in the situation for 
the current season. The output of crude rock was 516,002 short 
tons, a few thousand tons more than in 1914 but still somewhat 
below the mark set in 1913 which was 532,884 short tons. 

The market for gypsum products, especially calcined plasters, 
which had been rather depressed for some time owing to a condition 
of oversupply and of competition among the producers, showed a 
little improvement with an encouraging outlook for the immediate 
future. The production has grown very rapidly, the plaster indus- 
try being developed practically within the last decade, so that trade 
conditions have not become fully adjusted. 
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New York has a leading place in the gypsum industry, both 

from the standpoint of the mine product and of the manufacture 
of gypsum plasters. Its position in the calcined plaster trade is 
even more important than the output of rock gypsum would indi- 
cate, since in recent years large quantities of crude rock have. 
been imported by local mills for calcination. Most of this material 
comes from the Maritime provinces of Canada, under the moderate 
transporation rates that ordinarily obtain for water shipments, and 
is used by calcining plants situated on the lower Hudson and in the 
environs of New York City. Nova Scotia is the source of most 
of the imported rock; it possesses large deposits that are conveni- 
ently situated for reaching the seaboard markets. In the interior 
of the State the calcining plants are mostly operated in connection 
with the local mines, from which they obtain all their crude 
material. 

The production in 1915 was reported from four counties — 
Onondaga, Monroe, Genesee and Erie — the same that have yielded 
most of the supply in recent years. The deposits are not confined 
to these counties, however, since they outcrop at intervals all the 
way from Madison county on the east to the Niagara river, and 
extend southward under cover of rock for indefinite distances. The 
present mine localities possess advantages either as to quality of. 
product or for economical extraction and marketing which have ied 
to the concentration of operations in their vicinity. 

The most easterly point at which beds of workable dimensions 
occur is in Madison county. Here they take the form of rather 
small lenses, not over 4 or 5 feet thick in most instances, though 
occasionally of greater thickness and extent, and consist of gypsum 
intermixed with argillaceous material and the carbonates of lime 
and magnesia. On the average the rock from this section carries 
about 70-75 per cent gypsum and is drab or gray in color. It has 
been employed quite extensively for agricultural plaster, and there 
are a number of quarries along the line of the Lehigh Valley Rail- 
road to the south of Canastota, and also farther west along the Erie 
canal between Chittenango and Sullivan, which were worked quite 
extensively up to 15 or 20 years ago. Of late the substitution of 
limestone for gypsum in agriculture has restricted the market for 
the output of quarries of this section, and no active work has been 
under way for several years. 

In Onondaga county around Fayetteville and Jamesville occur 
beds of large size up to 50 or 60 feet thick that are worked in a 
small way, mainly for agricultural plaster and for use in portland 
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cement. Some of the product in former years was converted into 
stucco; the rock is said to make a good strong plaster but rather 
dark in color, a feature that can be corrected to some extent by 
admixing with the lighter plasters of other districts. The gypsum 
occurs in several layers which vary somewhat in purity, color and 
grain. It is worked mainly by open-cut or quarry methods, opera- 
tions being restricted to points where the overburden is relatively 
light. 

The Union Springs district, Cayuga county, contains gypsum 
deposits of similar nature to those in Onondaga county and from 
20 to 30 feet thick. They were worked very actively at one time 
for agricultural plaster, but in recent years have been operated 
intermittently and then only in a small way. 

Gypsum beds appear in Seneca and Wayne counties, but no rock 
has been mined there in many years. In Ontario county, near 
Victor, is an old quarry which yielded a very fair quality of gypsum. 
Drill cores from the vicinity indicate the presence of two beds, of 
which the lower one is 6 feet thick and light in color. Mr C. L. 
Tuttle of Rochester intends to make additional explorations in this 
district during the current season. 

Monroe county contains the well-known Wheatland district in 
which active mining has been carried on for many years. There are 
two layers, separated by a limestone bed 6 to 12 feet thick. The 
upper layer above is worked and is followed underground by 
means of tunnels and shafts. In the average, about 51% feet of 
gypsum is excavated. Most of the output is calcined and used in 
wall plaster manufacture. Some is sold crude to cement mills and 
a small amount ground to land plaster. The active producers 
include the Lycoming Calcining Co. of Garbutt, the Empire Gypsum 
Co. of Garbutt and the Consolidated Wheatland Plaster Co. of 
Wheatland. 

Near Oakfield, Genesee county, are the mines of the United 
States Gypsum Co. which are very extensive and productive and 
are based on a layer of white gypsum 4 to 5 feet thick. The output 
mainly is converted into stucco for wall plasters, hollow fireproofing 
and plaster-board, that are manufactured locally by the same com- 
pany. West of these mines lies the property of the Niagara Gypsum 
Co., which also operate on a large scale, making various calcined 
products. 

Just east of Akron, Erie county, are the mines of the American 
Gypsum Co. and the Akron Gypsum Products Corporation. They 
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supply rock of lighter colors, suitable for the manufacture of 
calcined plasters, but only the latter company engage in their manu- 
facture. The American Gypsum Co. sells its output in crude form 
mainly to cement mills. The plan and mines of the Akron Gypsum 
Products Corporation were taken over in 1915 by the American 
Cement Plaster Co. The continuation of the gypsum deposits is 
found to the west of Akron, as shown by explorations with the drill 
made a few years ago. There are records of the occurrence of 
white gypsum under the city of Buffalo, but owing to the large 
flow of water that is encountered in the beds there has been no 
attempt put forth to develop the deposits. 

The production of gypsum for 1914 and 1915 is shown in tlie 
accompanying table, which also gives the several forms in which it 
was sold by the mining companies. Considerably more than one- 
half is converted into calcined plasters by the latter. A few thou- 
sand tons are ground for land plaster, and the remaining is sold 
crude to portland cement works or to calcining mills‘ outside of 
the district. There is some fluctuation from year to year in the 
relative proportions of mined product and the amount of calcined 
plasters, as the mining companies often hold considerable amounts 
of rock in stock. The production of calcined plasters from foreign 
rock is not included in the statistics. 


Production of gypsum in New York 


1914 E 1915 
MATERIAL 
Short tons Value Short tons} Value 
Rhofaltoutputa cnc caesar SPI OO A tan ty ee 516.002) |i aera 
SOlGMCHUT SL Gucoeeeee sere eaee. 169 257 $246 804 | 162 686} $241 511 
Ground for land plaster...... 7 096 15 342 6 536 13 486 
Wall plaster, etc., made...... 297 084 985 258.| 292 344 | I 006 203 
POtAl nt oiee Piece See Dill eames GT 247 A404 | ae eee $I 261 200 


IRON ORE 


The iron mining industry reversed its course last year and showed 
a marked improvement in activity as compared with the record for 
1914. The latter year was a period of great depression for the 


~~ 


THE MINING AND QUARRY INDUSTRY I9QI5 35 


eastern mines, with demand and prices on a lower basis than they 
had been for a long time. The output consequently fell off, the 
mines reporting the smallest total that had been recorded since the 
panic times of 1907-8. While the upturn that came in the spring 
of 1915 was registered in the trend of production for the year, it 
did not show itself fully in the statistics, inasmuch as the mining 
companies were not in position to take advantage immediately 
of the change. . 

The outlook for the immediate future of the iron industry in the 
State is encouraging. The curtailment of the shipments of foreign 
ores, due to the high ocean freights and uncertainties incident to 
the European War, has created a situation favorable to the local 
mines whose market is found in the metallurgical centers of New 
_ York and eastern Pennsylvania. A further advantage has been the 
general rise in railroad rates which has created a larger margin 
between the rates for Lake Superior ores and those from the East. 

The production of furnace ores and concentrates, as reported by 
the different mines that were operative in the State, was 944,430 
long tons. In comparison with the total reported for the preceding 
year, this represented an increase of 192,714 tons or about 25 per 
cent, but still was smaller than any other year previously since 1908. 
The value of the product at the mines was $2,970,526, or $3.15 a 
ton, against an average of $3.13 a ton in 1914. 

The total was made up of magnetite, hematite and limonite in 
the order of their importance. The magnetite mines in the Adiron- 
dacks and the Highlands of Orange county contributed altogether 
873,422 long tons worth $2,825,176, against 703,670 long toris worth 
$2,251,656 in 1914. The hematite was from the Clinton belt in 
Oneida and Wayne counties. The limonite, which amounted to a 

few hundred tons only, came from Columbia county. 
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Production of iron ore in New York State 


| 


MAGNE- HEMA- LIMO- | CARBO- 


TITE TITE NITE | NATE aaa 
es | TOTAL |VALUE 
VALUE A TON 

Long Long Long Lorg Long 


tons tons tons | tons tons 


1895 | 260 139 | 6 769 | 26 462 | 13 886 307 256 | $598 313 


$1 95 
1896 346 O15 | 10 789 | 12 288 | 16 385 385 477 780 932 2 03 
1897 296 722 7 664 | 20 059 | II 280 335 725 642 838 I QI 
1898 155 551 6 400 | £4 000 4 000 179 951 350 999 I 95 
1899 | 344 159 | 45 503 | 31 975 | 22 153 443 790 | I 241 985 | 2 80 
1900 | 345 714 | 44 467 | 44 891 | 6 413 441 485 | I 103 817 | 2 50 
1901 329 467 | 66 389 | 23 362 I 000 420 218 | I 006 231 2 39 
1902 451 570 | 91 075 | 12 676 Nil 555 321 | 1 362 987 2 45 
1903 | 451 481 | 83 820] 5 159 Nil 540 460 | I 209 899 | 2 24 
1904 | 559 575 | 54 128 5 000 Nil 619 103 | 1 328 894 Det 
1905 BNO) "WAX Wi FAS) Bre 8 000 Nil 827 049 | 2 576 123 Bil 
1906 717 365 |187 002 I 000 | Nil 905 367 | 3 393 609 275) 
1907 853 579 |164 434 Nil Nil | 1 o18 o13 | 3 750 493 |.. 3 68 
1908 663 648 | 33 825 Nil Nil 697 473 | 2 098 247 3 O1 
1909 | 934 274 | 56 734 Nil Nil 991 008 | 3 179 358 | 3 21 
I9IO |I 075 026 | 79 206 | 4 835 | Nil | 1 159 067 | 3 906 478 | 3 37 
IQII | 909 359 | 38 005 | 5 000 | Nil 952 364 | 3 184 057 | 3 34 
1912 954 320 |103 382 Nil | Nil | I 057 702 | 3 349 095 gy y/ 
1913 |I 097 208 |120 691 Nil | Nil | 1 217 899 | 3 870 841 3 18 
1914 | 703 670 | 47 705 341 Nil 751i 716: | 2350/1547 ie ome 
1915 | 873 422 | 70 147 834 | Nil 944 403 | 2 970 526 | 3 15 


Most of the magnetite shipments consisted of concentrates, which 
averaged around 65 per cent iron. Lump magnetite was supplied 
by the mines of Orange county and the two Mineville companies, 
the average of this material being about 60 per cent iron. In the 
concentration of magnetite, as practised in the Adirondacks, each 
ton of finished product represents from a little over 1 to nearly 
32 tons of crude ore, the ratio varying with the different deposits. 
The gross output of magnetite, as hoisted from the mines, was 
1,294,056 long tons. The total ore hoisted from all mines was 
1,365,064 tons. 

The list of active mining companies for the year included the 
following in the Adirondack region: Witherbee, Sherman & Co., 
and Port Henry Iron Ore Co., Mineville; Chateaugay Ore & Iron 
_Co., Lyon Mountain: The Cheever Iron Ore Col) Wont elena. 
and the Benson Mines Co., Benson Mines, were inactive during the 
year, although they contributed to the output of the preceding year. 
In southeastern New York the producers were the Hudson Iron Co., 
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Fort Montgomery, and Sterling Iron and Railway Co., Lakeville. 
The hematite mines were operated by C. H. Borst, Clinton; Furnace- 
ville Iron Co., Ontario Center, and Ontario Iron Co., Ontario 
Center. The single limonite mine was worked by Barnum, Richard- 
son & Co., who shipped the output to their furnaces at Salisbury, 
Conn. 

Mineville. A revival of activity was reported by the two com- 
panies who are engaged in mining at this place. Witherbee, 
Sherman & Co. continued work in the Old Bed group, where the 
main operations in the past have been centered and also operated 
the Harmony and Barton Hill mines. The Barton Hill property, 
which was recently reopened, has become one of the principal 
sources of ore supply, the new development uncovering some 
extensive deposits of milling ore of desirable quality. This ore is 
the lowest in phosphorus of the Mineville magnetites and has been 
much in demand during the past year. 

The concentrates are used in part in the Port Henry furnace 
which has been running of late on low phosphorus pig. Besides 
the properties in Mineville, the company owns a series of deposits 
which extend for some distance north of these and which include 
the Smith and the Sherman mines, both equipped for production. 

Lyon Mountain. Important improvements have been made in 
the mining installation of the Chateaugay Ore & Iron Co., which 
works the magnetite deposits at this place. The principal feature 
of the improvements is the construction of a new shaft which is 
designed to provide a hoisting capacity of 3000 tons a day and 
will take the place of the several small shafts at irregular intervals 
along the outcrop which hitherto have been in use. The shaft 
has been extended to about goo feet depth and levels are now 
being opened from it; during the past year it has provided some 
ore for milling, but only such as was taken out in the course of 
development. With the completion of this important work, the 
methods of underground mining will be changed so as to effect 
important economies as well as to increase the production. The 
next step to be undertaken is the construction of a new mill which 
is required if the milling capacity is adjusted to the mine output. 
The company has plans for such a mill under consideration. All 
the ore is crushed and concentrated before shipment. The con- 
centrates, which carry above 60 per cent of iron, are very low in 
phosphorus; consequently they are in great demand. They are 
smelted in the furnaces at Standish and Port Henry. 
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Benson Mines. No shipments were made from this place last 


year. Changes in the methods of concentration are to be effected 
before the mines are again placed in operation. 


MILLSTONES 


Millstones are quarried from the Shawangunk grit of Ulster 
county, one of the few sources of these materials in the United 
States. The industry was established there many years ago, and 
during the earliest period of its history was in a flourishing state 
as the product found a wide sale for the grinding of cereals. This 
market has been greatly curtailed within the last quarter of a 
century or more by the general use of the roller mill process for 
making flour, although some mills still make use of stones for 
grinding the coarse grains. The small corn mills in the South 
furnish one of the larger markets for the New York product. 
Besides millstones, the Ulster county quarries also turn out disks 
of stone known as chasers which are employed in a roll type of 
crusher, the disks revolving on a horizontal axis in a circular pan 
that is sometimes floored by blocks of the same stone. This type 
of crusher is much used in the grinding of minerals like quartz, 
barytes and feldspar, and paint materials. 

The Shawangunk grit of which the stones are made outcrops on 
Shawangunk mountain, a monoclinal ridge that extends from 
Rosendale southwesterly into New Jersey and Pennsylvania. The 
grit forms the top of the ridge, dipping to the west in conformity 
with the slope of the surface, and in the Wallkill valley along the 
north side disappears below shales and limestones which belong to 
the uppermost formations of the Siluric. The grit rests uncon- 
formably upon the Hudson River series. In thickness it ranges 
from 50 to 200 feet. The millstones are quarried within a limited 
section of the ridge, between High Falls on the north and Kerhonk- 
son on the south, where the grit appears to be best adapted to the 
purpose. In character it is a light gray conglomerate with pebbles 


of milky quartz ranging in size from that of a pea to 2 inches in 


diameter. The pebbles are rounded and firmly cemented by a 
silicious matrix of gritty texture. 

The work of quarrying requires only a small equipment, the stone 
being pried out by hand bars, after the use perhaps of a drill and 
plugs and feathers. Sometimes a little powder may be employed, 
but care has to be exercised in its use to avoid weakening the stone. 
The spacing of the natural joints determines the size of the stone 
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that may be produced, the joints occurring in two sets approxi- 
mately parallel to the dip and strike of the formation. The rough 
blocks thus obtained are reduced to shape by the hammer and 
point and then undergo a final tool dressing which varies with the 
use to which the stone is to be put. The hole or “ eye” in the center 
is drilled by hand. 

The sizes of the stone marketed ranges from 15 to 90 inches in 
diameter. The greater demand is for the smaller and medium sizes 
with diameters of 24, 30, 36, 42 and 48 inches. The chasers are 
supplied in sizes that usually run from 48 to 90 inches and with 
widths up to 24 inches. The prices range from $3 for an 18-inch 
stone to $75 or $roo for the largest sizes. 

The production at one time was valued at over $100,000 a year, 
but within the last decade it has averaged less than $20,000. During 
1915 the total sales of millstones and chasers were reported as 
$10,916 as compared with $12,410, the value of the stones marketed 


in IQI4. 
MINERAL PAINT 


For the purposes of the present report only the natural mineral 
pigments are included under this title. In addition to these 
materials, there is a production in the State of artificial pigments, 
especially those of lead, but as the substance used in their manu- 
facture is derived from outside sources, they have not been included 
among the local products. 

The crude paint materials that occur within the State include iron 
ore, ocher, shale and slate. Of the iron ores, the Clinton hematite 
affords an excellent base for the manufacture of metallic paint and 
mortar color of red to brownish red colors. The beds with a 
relatively high iron content are employed, as they possess the soft- 
ness and uniformity of texture, as well as depth of color which 
are requisite for such use. The ore is obtained from the mines at 
Clinton, Oneida county, owned by C. A. Borst, and from those at 
Ontario, Wayne county, worked by the Furnaceville Iron Co. The 
hematite from the former locality is of oolitic nature and carries 
about 45 per cent iron. -The ore from Ontario contains about 40 
per cent iron-and is known as “ fossil” ore. In years past the red 
hematite from the northern part of the State has also been em- 
ployed, but recently this ore has not been obtainable. 

Both shale and slate from the local formations have been used 
rather extensively for pigments. They occur in various colors 
depending upon the amount and nature of the iron oxides present. 
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“A large percentage of ferric oxide lends a reddish color which 
resembles that of metallic paint. Red shale has been obtained from 
the base of the Salina beds near Herkimer. The red slate from 
Washington county is another material that has been rather exten- 
sively ground for pigment. At Randolph, Cattaraugus county, beds 
of green, brown and bluish shale occur in the Chemung formations 
and have been utilized in the past. 

Deposits of ferruginous clay, or ocher, are found in many places 
within the State, but they are not now worked. Sienna, a dark 
brown variety of ocher, is found near Whitehall where it was 
produced a few years ago. 


MINERAL WATERS 


New York has held for a long time a leading position among the 
states in the utilization of mineral waters. The different springs, of 
which over two hundred have been listed as productive at one time 
or another, yield a great variety of waters in respect to the character 
and amount of their dissolved solids. There are some that contain 
relatively large amounts of mineral ingredients and are specially 
valuable for medicinal purposes; Saratoga Springs, Ballston 
Springs, Richfield Springs, Sharon Springs and Lebanon Springs 
are among the more noted localities for such waters. Numerous 
other springs are more particularly adapted for table use, contain- 
ing only sufficient mineral matter to give them a pleasant saline 
taste. Both kinds of waters are generally carbonated and sold in 
small bottles. 

Of late there has developed an important business in the sale of 
spring waters which can hardly be classed as mineral in the common 
acceptance of the word, but which are extensively consumed for 
office and family use in the larger towns and cities. Their employ- 
ment depends upon their freedom from harmful impurities, in 
which feature they are generally superior to the local supplies. In 
so far as such waters are an article of commerce they may well be 
included in a canvass of the mineral water industry. They are 
usually distributed in large bottles or carboys in noncarbonated 
condition. 

Character of mineral waters. Among the spring waters that 
contain mineral ingredients in appreciable quantity, those character- 
ized by the presence of alkalis and alkaline earths are the most 
abundant in the State. The dissolved bases may exist in associa- 
tion with chlorin and carbon dioxid, as in the springs of Saratoga 
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county, or they may be associated chiefly with sulphuric acid, as 
illustrated by the Sharon and Clifton springs. 

The mineral waters of Saratoga Springs and Ballston are found 
along fractured zones in Lower Siluric strata, the reservoirs occur- 
ring usually in the Trenton limestone. They are accompanied by 
free carbon dioxid which, together with chlorin, sodium, potassium, 
calcium and magnesium, also exists in dissolved condition. The 
amount of solid constituents in the different waters varies from 
less than 100 to over 500 grains a bottle. Large quantities of table 
and medicinal waters are bottled at the springs for shipment to all 
parts of the country. The carbon dioxid which issues from the 
wells at Saratoga at one time was an important article of commerce, 
but its sale has been discontinued. 

The waters at Richfield Springs contain the elements of the 
alkali and alkaline earth groups together with sulphuric acid and 
smaller amounts of chlorin, carbon dioxid and sulphureted hydro- 
gen. They are employed for medicinal baths as well as for drinking 
purposes. The springs issue along the contact of Siluric limestone 
and Devonic shales. Sharon Springs is situated to the east of 
Richfield Springs and near the contact of the Lower and Upper 
Siluric. Clifton Springs, Ontario county, and Massena Springs, St 
Lawrence county, are among the localities where sulphureted waters 
occur and are utilized. 

The Oak Orchard springs in the town of Byron, Genesee county, 
are noteworthy for their acid waters which contain a considerable 
proportion of aluminum, iron, calcium and magnesium, besides free 
sulphuric acid. 

The Lebanon spring, Columbia county, is the single representa- 
tive in the State of the class of thermal springs. It has a tempera- 
ture of 75° F. and is slightly charged with carbon dioxid and 
nitrogen. 

Ordinary spring waters. The greater quantity of spring waters 
consumed in the State belongs to the nonmedicinal, noncarbonated 
class, represented by such springs as the Great Bear, Deep Rock, 
Mount View, Sun Ray, Chemung etc. The waters are obtained 
either by flowing springs or from artesian wells and are shipped in 
carboys or in tank cars to the principal cities where they are bottled 
and distributed by wagons among the consumers. ‘The essential 
feature of such waters is their freedom from noxious impurities. 
This is generally safeguarded by the care exercised in the handling 
of the waters which are also regularly examined in the chemical 
and bacteriological laboratories. 
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List of springs. The following list includes the names and 
localities of most of the springs in the State that are employed 
commercially, as shown by a canvass of the industry: 


NAME LOCALITY 
Baldwin Mineral Spring............. Cayuga, Cayuga county 
Coyle & Caywood (Arrowhead Spring) Weedsport, Cayuga county 
Diamond Rock Spring............... Cherry Creek, Chautauqua county 
Breesport Oxygenated Spring........ Breesport, Chemung county 
Breesport Deep Rock Water Co...... Breesport, Chemung county 
Chemung Spring Water Co.......... Chemung, Chemung county 
Keeseville Mineral Spring............ Keeseville, Clinton county 
Lebanon Mineral Spring.............. Lebanon, Columbia county 
AGS ORAS PIMOS. pers axe teenies ot oles Arlington, Dutchess county 
Mionnt Beacon Sprites. sashes Mount Beacon, Dutchess county — 
Wiersma Wier Sime. sdcsscsadccbns50c Poughkeepsie, Dutchess county 
Monarch Spring Water Co........... Beacon, Dutchess county 
Elke S prime Water (Gonna sree: Lancaster, Erie county 
Molnawale Spite 5s:¢cncassanc9cc0g005 Amsterdam, Montgomery county 
Clinton: Lithiaesprines, wMC= ce. ett a Franklin Springs, Oneida county 
Glenw Alias Sprinion arenes lactic ere Washington Mills, Oneida county — 
indie Riollevgis) Sipetie oe so9ncou0 5007 Boonville, Oneida county 
F. H. Suppe (Franklin Lithia Spring) Franklin Springs, Oneida county 
Oniiilll, IRASIES I Gio Goss nee Sasa Oa oom New York Mills, Oneida county 
Geneva Mineral Water Springs....... ‘Geneva, Ontario county 
(CrAygueilySieins Ssetabaecenodesoodauss Oswego, Oswego county 
Deep WRock Spm ( ie. witli eke Oswego, Oswego county 
Greate can sSpiiin ore erratic te cris'st Fulton, Oswego county 
Nana speukoloibhes Sjormila eee ons sooo hAS Richfield Springs, Otsego county 
BIR CK ROG pO poe: okie lekiee erties en ee Rensselaer, Rensselaer county 
Mlaveana@iiln Spore, 5. 050450nc00cedc0058 North Greenbush, Rensselaer county 
Sineill Rook Sipirtt@soocgccnsascqnuccdce East Greenbush, Rensselaer county 
Miaghaicl Ibaelteya’ Sinha 45 4c0cenccsauce Madrid, St Lawrence county 
Aseueciain iLinlaial Sophie. 5.¢sccce0uca5 Ballston Spa, Saratoga county 
Comstock Mineral Spring............ Ballston Spa, Saratoga county 
Molnicam Syringe? .5ccaccsnucosoobacde Ballston Spa, Saratoga county 
Avondale Sipicine ooogosmnsasescoadane Saratoga Springs, Saratoga county 
Hathorn (Nos. 1 and 2) Springs...... Saratoga Springs, Saratoga county 
GoeSa) Sprite: yaeeieneta crn stvetsiecaualevereye ai Saratoga Springs, Saratoga county 
GABSReS OBIE SL od sadagaden sosscop od Saratoga Springs, Saratoga county 
Minnone bere pGitiom seer erare iii Saratoga Springs, Saratoga county 
Orendar Sprinter eee eee aeeorore Saratoga Springs, Saratoga county 
Sairaroge, Grote Syrian, .cccoscsseessa¢ Saratoga Springs, Saratoga county 
Saramioas, Wily Spine soon ossadceane Saratoga Springs, Saratoga county 
Ghaly beater Sprinc eee eee see Sharon Springs, Schoharie county 
Bye Waluere Sy Soo ocosdavadengeons Skaron Springs, Schoharie county 
Sulphur-Magnesia Spring ............ Sharon Springs, Schoharie county 
White Sulphur Spring............ ... Sharon Springs, Schoharie county 


RedmjiacketsS prime seen: Clee: hemor Seneca Falls, Seneca county 
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NAME LOCALITY 
Sepet) SPMNS is ees wc lee clea esses Setauket, Suffolk county 
EMMOATEPOP GINS fc e ts y's ale acces ele do sels Clintondale, Ulster county 
EEO PGI fis cceie ales chee ee ss Ellenville, Ulster county 
Witte, “SiO Sneha ate corer Fort Edward, Washington county 
Vermont Mineral Spring............. Granville, Washington county 
Briarcliff Lodge Association.......... Briarcliff Manor, Westchester county 
Gramatan Spring Water Co.......... Bronxville, Westchester county 
mela Springs 62. 285 23 ic. e css cre ee Yorktown Heights, Westchester 
county 


Production. The returns received from the spring water com- 
panies for 1915 showed total sales of 8,636,920 gallons with a value 
of $745,530, which was about the usual quantity. The largest 
business was reported by Oswego county, which, however, was 
restricted to the sale of fresh spring waters for family and office 
supply. Saratoga county led in the output of carbonated and 
medicinal waters. 


NAGUIRAE GAS 


Returns received from the producers and distributors of natural 
gas within local territory show a further drop in the yield for 1915. 
The continuation of the decline over a period of two years, as has 
been the case, seems to indicate a serious situation with respect to 
supplies which are not maintaining equilibrium with the drain re- 
sulting from exploitation. This is to be attributed no doubt to the 
smaller flow obtained from new wells than in the few previous years 
when some very productive pools were tapped in the western 
counties. There has been no material enlargement of the produc- 
tive area since the bringing in of the large wells at Orchard Park, 
Erie county, in 1912, which reflected itself so markedly in the 
returns for 1913. 

The flow of natural gas in 1915, according to the reports of pro- 
ducers and distributors, was 7,110,040,000 cubic feet, as compared 
with 8,714,681,000 cubic feet in 1914 and 9,055,429,000 cubic feet 
in 1913, which is the high mark for the industry. The figures 


_ represented a decline of about 18 per cent during the year and of 


Over 20 per cent in the two years including 1913. The loss is 
traceable mostly to the pools in Erie county, whereas the other 
counties of importance, like Genesee, Chautauqua, Allegany and 
Cattaraugus, held their own or showed a very small decrease for 
the year. 

In value, the production last year was reported as $2,085,324 
against $2,570,165 in 1914. The value is based on the average 
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prices received for the gas in the different centers of consumption. 


The mean for the whole State was 29.4 cents a thousand in both 
years. The actual prices range from 20 cents to over 50 cents a 
thousand, the latter being reported from the isolated fields in the 
central counties. 


Production of natural gas 


OUTPUT NUMBER 

a 1000 CU. FT. vee OF WELLS 

THO VOPR EL ce Ma allt St «Bi RAL Cte EE AR NS a 2 399 987 $552 197: eee 
OOS er ete ete ae hom ee ie ice ee Gee 2 639 130 607’ (000) Sane eee a 
TIOYOX OP Artes Bek Poo ra ARS Shaken 2 Sic 3 007 086 7.60 55770) |e 
TOYO GUN cot 28 SSC AMRNe sake el nee PULLIN A RF Se 3 052 145 800 O14 925 
TOO SIRE Cana hG iat 8 ctl palin mee) Sea 3 860 000 987 775 I 100 
LILOY OL react peach aati In ey ner ate eect ery a ec Tev ae ST 3 825 215 I 045 693 I 280 
TOQWO Serres adnan Bona Nate Shite nataite Ye 4 815 643 | I 4I1I 699 I 340 
AOKI C Fee terry chatty ee Ree AS ae ONE elt AEE RS fe 5 127 571 | I 547 077 I 403 
ICONS aR edie Sele Siac a Me epee Me aR ea si ats rire 6 564 659 I 882 207 I 660 
LOMA veep reds a eee eases eels eel ee 9 055 429 2 549 227 I 750 
TOP ARE: UA EAM ce pe, oe RAE EMRE Rw eg, 8 714 681 | 2 570 165 IL 9/7) 
TROY CLS A Te ae arin ie A ene Me tere UNA 7 110 O40 2 085 324 2 O51 


It would be of interest to give the statistics according to counties 
or districts represented in the production, but owing to the fact 
that the larger distributing companies may take their supplies from 
several fields it has become difficult to segregate the output in this 
way, although the figures for a few of the counties can be stated 
separately. In all about 200 individuals and firms are represented 
in the industry. Chautauqua county alone has over 100 pro- 
ducers, but most of them are small with only a single well each, 
used for family supply. The production of this county in 1915 was 
I,210,378,000 cubic feet valued at $335,610. Erie has the largest 
output but the exact figures can not be stated. The four counties 
of Allegany, Cattaraugus, Erie and Genesee, which are tributary to 
Buffalo, contributed a total of 5,580,928,0co cubic feet with a value 
of $1,631,194. This represented a large decline from the total re- 
ported for the preceding year, as the result of the falling off in 
Erie county. Genesee county increased its flow somewhat and 
Allegany and Cattaraugus counties contributed about the usual 
amount. The statistics do not include gas used in the pumping of 
oil wells in the Allegany-Cattaraugus field. Among other counties, 
Ontario contributed a total of 158,301,000 cubic feet valued at 
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$53,801. The remaining counties represented in the industry were 
Livingston, Monroe, Niagara, Onondaga, Oswego, Schuyler, 
Steuben, Wyoming and Yates. 

The business of distributing the output among the cities and com- 
munities within the different districts is controlled by a relatively 
few companies, some of whom are employed also in productive 
operations. The largest single distributor is the Iroquois Natural 
Gas Co. of Buffalo with pipe lines to the principal fields in Alle- 
gany, Cattaraugus, Erie and Genesee counties. The Alden- 


_ Batavia Natural Gas Co. and the Pavilion Natural Gas Co. are 


important producers and distributors in the Erie-Genesee county 
district. In Chautauqua county the larger operators are the Frost 
Gas Co. and the Silver Creek Gas & Improvement Co. In Allegany 
and Cattaraugus counties the Gowanda Natural Gas Co., the 
Empire Gas & Fuel Co. and the Producers Gas Co. have pipe lines. 
In Ontario county the main producer and distributor is the Ontario 
Gas Co. Among the smaller companies engaged in the business are 
the Consumers Natural Gas Co. with wells in the town of Darien, 
Schuyler county, the Baldwinsville Light & Heat Co. of Baldwins- 
ville, Onondaga county, the Pulaski Gas & Oil Co. of Pulaski, 
Oswego county, and the Sandy Creek Oil & Gas Co. of Sandy 
Creek, Oswego county. 

The geological occurrence of natural gas in the State has been 
described in various reports issued by the New York State Museum. 
The productive gas pools are distributed over portions of sixteen 
counties, but they are all in the section that lies west of the 76th 
meridian, which crosses the west end of Oneida lake. Discoveries 
have been reported from time to time in the eastern part of the 
State, notably in the sections along the Mohawk river as far east 
as Albany county; in this region, however, the gas seems to be 
confined to small pockets which are rapidly depleted. 

The most prolific gas pools thus far found are in the sandstones 
of the. Medina formation, near the top of the latter. This forma- 
tion outcrops in a belt along the south shore of Lake Ontario and 
consists mainly of shale with sandstones in the upper part, with an 
aggregate thickness of about 1200 feet. It extends along the lake 
shore from the Niagara river to Oswego county, and continues 
eastward for some distance beyond the limits of this county. The 
strata have been little disturbed or changed since their uplift. 
They dip slightly toward the south or southeast, the average 
inclination being about 50 feet to the mile. The dip together with 
the rising elevation toward the south soon brings the strata under a 
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considerable cover which increases progressively with the distance 


from the outcrop. The important gas pools of Erie and Genesee — 


counties occur in the Medina at depths of from 1200 to 1800 feet, 
those in the southern part of Erie county being the deepest. The 
lake shore gas belt of Chautauqua county also derives its main 
supply from the Medina which is encountered at depths of 1900 to 
2300 feet. The deepest explorations have been in northern Cat- 
taraugus county, where. gas sands supposedly belonging to the 
Medina have been encountered at 2500 to 3300 feet. 

Next to the Medina, the most important horizon is in the Che- 
mung sandstones at the top of the Devonic, the same strata that 
yield the petroleum production of New York. The wells are from 
600 to 1800 feet deep and were primarily drilled for oil, but the 
gas 1S an important subsidiary product that is utilized in part for 
pumping the wells. The excess is piped to the communities in the 
district and as far as Buffalo. 

The Trenton limestone affords a small supply of gas which is 
developed at Pulaski and Sandy Creek, Oswego county, at the east 
end of Lake Ontario and at Baldwinsville, Onondaga county. At 
the localities first named the wells are 1200 to 1500 feet deep and 
at Baldwinsville 2400 feet. 


PETROLEUM 


The oil wells last year yielded about the average product, as 
shown by the receipts of pipe-line companies who handle the New 
York output. The total receipts were 928,540 barrels, against 
933,511 barrels in 1914 and 916,873 in 1913. For the last 20 years 
the production has held steadily at about the same level, fluctuating 
to a slight extent with the varying market conditions. When 
prices are low there is less activity in drilling and the increment 
from new wells falls short of balancing the natural decline in the 
flow of the older wells, so that the production falls off; whereas a 
rising market usually results in an increase of output. 

While market conditions on the whole have favored the industry 
during the last few years, they have been subject to remarkable 
variations, so much so that producers could place little reliance 
upon their stability from month to month or day to day. Such 
rapid changes naturally have a tendency to unsettle and discourage 
plans for new undertakings. The causes for the rapid rise and fall 
in the quotations for crude oil during 1914 and 1915 have not been 
apparent from the viewpoint of the refined market. 


‘ 
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The range of prices within the period of the year has been from 
$1.35 to $2.50 a barrel. In the early months of 1914 quotations 
remained steady at $2.50. During the month of May there was a 


vertical drop to $1.90 and by September they had reached $1.45 


where they held to the close of that year. In January 1915 Pennsyl- 


_vania and New York crude was quoted at $1.50. No change oc- 


curred until April when the price dropped to $1.35. With the 


-month of August an upward trend began which carried the quota- 


tions to $1.45, to $1.65 in September, $1.75 in October, $2.10 in 


_ November and $2.25 in December. 


Owing to the discouraging outlook at the close of 1914, with 
prices over $1 a barrel below the quotations at the beginning, there 
was little enterprise manifested in exploratory work during the first 
months of the new year. There were fewer wells drilled in 1915 
than had been reported for a.number of years. The total, according 
to the monthly compilations of the Oil City Derrick, was 108, as 
compared with 267 in I914, 512 in 1913, and 246 in I912. The 
increment of production from the new wells amounted to 122 bar- 
rels, against 446 barrels in the preceding year, 810 barrels in 1913 
and 278 barrels in 1912. There were two dry wells reported, as 
compared with 17 in 1915, 48 in 1913 and 66 in 1912. 


Production of petroleum in New York 


YEAR BARRELS VALUE 
EG. 6 Sei ee eget ena eR ae i ee I 205 220 | $1 420 653 
TOD » 0d Gididie Gente ete CH ALDER UIE env at-8 Pree ate anne I 279 155 I 005 736 
ISOS 5 3 Ge Ges een eee A tora eg a Cea ae ea aes PE I 205 250 I 098 284 
AFL OMPPRPOREL Pt erases ce hy cic abate Meant De EA ad te I 320 909 I 708 926 
2 BOG). o 0.0% Beater SRG oP ee eee Reo ear a a I 300 925 I 759 501 
PLEIN g anes alec Neva ake ec ecah aye aoe tyeasee Sidhe Baad og I 206 618 I 460 000 
DUDE 5 oe old ald gee cede eee rie oe ne eee tr eS a I 119 730 I 530 852 
PL et eet astra e ra ly Mets Aare coaches aus I 162 978 I 849 135 
© SID Gis 0-0 00 SoG SPS CUBES IP, BRET OEE nen Oe ae Be I 036 179 I 709 770 
EIDE. 0 6 o Rta ASS ©, HIME ME DIR eS ne Rae he eee ene 949 511 I 566 931 
[TGO. 2 o GAH Eee ccie eee sae ae Ree Sea ee I 043 088 I 721 095 
MN PP SITE ie) acctialis wn Auch nat sent sess lishavs Gud lye: edwielent I 052 324 I 736 335 
10S: . ae ae aia uid de ome amc ena I 160 128 2 O71 533 
J UNDG). 2 o ots bible ote hate Romer 5G eRe ssty caper ane meine ean I 160 402 I 914 663 
PPK DMO MT er ity he oo cer aha che cian Waral Syaree hence nie ede I 073 650 I 458 194 
EID ¢ 66's GiGhs GHB Seah Re cee eae eee a Re 955 314 I 251 461 
“PT 2c 6 o 6-08 SHRI EICISIS Oe CIR IBIC eon UTE TE eee eee 782 661 I 338 350 
DEL Sys © 0 & S'S GIG Renee Mater REDE CREE Ge LATE NEE ECSD eenra 916 873 2 255 508 
DDL 5 oe 6G SRR D IPR TINEISL Oe COM Petes tA nec UO ETP erane are yeaa 933 511 ie Gizas (oy7/il 
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The statistics of production for the 20 year period, 1896-1915, a 


are shown in the accompanying table. The figures up to the year 


1903 inclusive are those compiled by the Mineral Resources, while 
the statistics of subsequent date have been collected directly from 
the pipe-line companies and shippers who operate in the New York 
fields. The list of these companies follows: Columbia Pipe Line 
Co., Union Pipe Line Co., Fords Brook Pipe Line Co., Buena 
Vista Oil Co., and Madison Pipe Line Co. of Wellsville; Vacuum 
Oil Co., Rochester; New York Transit Co., Olean; Emery Pipe 
Line Co., Allegany Pipe Line Co., Vide Water Pipe Coy Wenautedk 
and Kendall Refining Co., Bradford, Pa. 

The production of oil comes from three counties —Allegany, 
Cattaraugus and Steuben. Altogether there are about 11,500 wells 
in the State, of which 8200 are in Allegany, 3000 in Cattaraugus 
and 300 in Steuben county. 

The Allegany county wells are distributed over six townships 
situated along the Pennsylvania boundary. The field was opened 
about 1880 and in the height of its prosperity contributed 30,000 
barrels a day. The principal pools are the Bolivar, Richburg, Wirt 
and Andover; the last named lies partly in Steuben county and is 
the source of its production of oil. The wells of Allegany county 
range from 780 to 1900 feet deep, and the oil sands attain a thick- 
ness of 50 feet or more in the best territory. 

Cattaraugus county contains the extension of the Bradford field 
of Pennsylvania, with about 40 square miles of oil territory in the 
towns of Olean, Allegany and Carrollton. The more notable pools 
are the Ricebrook, Allegany, Chipmunk and Flatstone and are 
found at depths of from 600 to 1800 feet. The first wells were 
drilled in 1865. 


SAVEIE 


A record year in the salt industry was indicated by the returns 
received from the mines and brine-pumping plants for 1915. The 
aggregate output of all grades of salt was 11,095,301 barrels, as 
compared with 10,389,072 barrels in the preceding year, and larger 
than the highest total previously reported, which was in 1913, by 
275,780 barrels. The increase was brought about by enlarged 
operations of the producers and not by the development of new 
sources of supply. There were no additions to the list of enter- 
prises either among brine works or mines. 

As shown by the detailed statistical tables for 1914 and 1915, the 
increased output was not accompanied by any notable improvement 
in the market situation, so far as relates to prices. The average 
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_ selling price was the same in both years, although minor changes 
may be noted among the individual grades. In view of the strong 
upward trend of commodity prices that has been in evidence 
recently, the salt trade does not appear to be in a particularly 
prosperous condition. 

The industry has experienced a tremendous expansion in the last 
quarter of a century, in which time the production has increased 
nearly fivefold. This is not entirely the result of the growth of the 
salt trade, strictly speaking, within the territory tributary to New 
_ York, although there has been a material gain in the trade; but is 
_ due largely to the development of chemical industries that consume 
salt, and especially of alkali or soda manufacture which has grown 
. to large proportions in recent years. It is estimated that the 
amount of salt that is now converted into sodium compounds by 
manufacturers within the State amounts to fully one-third of the 
whole annual production of salt. 


y Production of salt by grades in 1914 


| VALUE A 

GRADE BARRELS VALUE ee 
-_ URE rr! I 369 O71 $543 203 $.40 
Mpa COATSE. 2... 6. i. oe lec es 162 329 74 545 46 
_ LOLS QC LC Evy eee eee I 272 629 820 840 .64 
DIRE . J snd See eR eee eee a 328 700 90 392 527 
> LELESS. cS Gee nee ee 100 186 50 402 .50 
PIB SEAGCES Di oe. Ne Se ye en ool T T5O E57 I 256 324 .18 
eC iall gd ere See 10 389 072 | $2 835 706 $.27 

Production of salt by grades in 1915 

GRADE BARRELS | VALUE ae 
Mor MO Ty TIM ETA erl e As sae cwleinie ee oo I 460 379 | $598 193 $.40 
PamimonCOatse. a0. 22 euee ae le eet oe 126 193 59 077 .46 
DEAE SICNGAITY.< - 12 20 os eh ie ee oe ae I 274 743 | 829 581 .65 
ELE. Ls tle A en ne ee 267 886 | 93 760 35 
eRe ere PN Rk alin e so it | 165 179 83 890 50 
PEMEROTACES Oy sis 214 0k. fhe sly elects 7 800 921 | I 347 431 57 
TOW ci5 Sa pha Sid Bree eae ae eee eee II 095 301 $3 O11 932 $.27 


@ Common fine includes a small amount of common coarse. 
b Includes rock salt, salt in brine used for alkali manufacture, agricultural salt, and small 


amounts of brine salt for which the uses were not specified in the returns. 
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The classification, as given in the tables, is based on the com- 
mercial grades, so far as practicable. In case, however, a certain 
grade is made by a single producer, it is merged with other grades, 
so as not to reveal the individual figures. Rock salt and the salt in 
brine converted into soda appear in the last item of the tables, 
which includes also small amounts of evaporated salt not specially 
classified in the returns. Table and dairy salt includes the superior 
grades of artificially evaporated salt that are specially prepared for 
the table and for butter and cheese making; it brings the highest 
market prices. Under common fine are listed the other grades of 
fine, artificially evaporated salt that are not specially prepared. 
Common coarse represents the coarser product from artificial 
evaporation. Solar salt is made by evaporation of brine in shallow 
vats exposed to the sun’s heat. The process is employed only by 
the manufacturers on the old Onondaga Salt Springs Reservation 
at Syracuse, and can be carried on of course only in the summer 
months. The product is used practically for the same purposes as 
rock salt. Packers salt includes the grade sold to meat packers and 
fish salters. 

The salt industry is confined at present to six counties, as fol- 
lows: Genesee, Livingston, Onondaga, Schuyler, Tompkins and 
Wyoming. Of these, Livingston county is the sole producer of 
rock salt; while the others are represented only in the evaporated 
salt industry, and derive their brines from wells sunk to the salt 
beds, or, in the case of the Onondaga county solar salt industry, 
from wells that yield a natural brine. 

The following is a list of the active companies in the evaporating 
industry during 1915: International Salt Co., with works at Myers 
and Watkins; Worcester Salt Co., Silver Springs; Rock Glen Salt 
Co., Rock Glen; Remington Salt Co., Ithaca; Watkins Salt Co., 
Watkins; Genesee Salt Co., Piffard; Le Roy Salt €Co., Le Roy; 
Solvay Process Co., Solvay, and the several makers of solar salt at 
Syracuse who market their output through the Onondaga Coarse 
Salt Association of that city. The rock salt mines, of which two 
were active, were worked by the Sterling Salt Co., Cuylerville, and 
the Retsof Mining*Co., Retsof. One company, the Eureka Salt 
Corporation of Saltville, who made a production in 1914, was in- 
active last year. 

The salt deposits of the State are widely distributed and of in- 
exhaustible character. Practically all the territory to the south of 
the outcrop of the Salina formation, west from Madison county, 
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may be considered as within the salt-bearing district, although the 
deposits are not absolutely continuous throughout the area. Rock 
salt is not encountered usually at less than 800 feet or so from the 
surface, since the beds are very soluble and it is only under a pro- 
tecting cover of considerable thickness that they have been pre- 
served. They are known to continue far to the south of the Salina 
outcrop where the dip carries them to depths of over 3000 feet. 
The distribution of the salt beds and the industry based on them 
have been described by Merrill and Englehardt in Bulletin 11 of 
the New York State Museum, “Salt and Gypsum Industries of 
New York.” Further and more recent data on the geology of the 
_ beds will be found in Luther’s “ Geology of the Livonia Salt Shaft ” 
in the 13th Annual Report of the New York State Museum and 
_ “Salt Springs and Salt Wells of New York and Geology of the 
Salt District’ in the 16th Annual Report of the Museum. Many 
records of salt wells are assembled in the papers by Bishop, included 
- in the 5th Annual Report of the New York State Geologist and the 
45th Annual Report of the State Museum. 
_ The most recent exploration for salt has been in the vicinity of 
Portland Point, Cayuga county, on the east side of Cayuga lake, 
south of Ludlowville or Myers. where the International Salt Co. 
_ has a brine works. According to information supplied by Fordyce 
_ A. Cobb, Esq., of Ithaca, the well was started in May 1915, and 
- completed in August of the same year. The locality is about 10 
rods north of the Cayuga Lake Cement Works, near the Lehigh 
Valley Railroad Company’s tracks. Rock (limestone) was en- 
- countered at 11 feet. The salt bed was reached at 1484 feet. The 
_ upper 17 feet of salt was somewhat shaly and impure, but between 
_ i501 and 1548 feet depth a fine quality of rock salt was passed 
_ through. No attempt toward development of the deposit has as 
_ yet been undertaken. The drill test is of interest aS showing the 
_ continuation of the Ludlowville beds to the south, over a part of the 
interval between that place and the next proved territory just north 
3 ~ of Ithaca where the Remington Salt Co. has a plant which derives 
* p brines from wells 2100 feet deep. 
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Production of salt in New York 


YEAR BARRELS VALUE 
TEQOL Es: OE i i meno MIC pS RET 2 532 036 | $1 266 o18 
PS Ose ae) eee eset Came ey eta ices PE eR Eee pe 2 839 544 I 340 036 
A010 2a mt et ne a eR eT eer nie Cachan d Gioia eholo a 6a 3 472 073 I 662 816 
Leo 0 2 ase gee re a Prat NE RS NS Cat cat eM IOLA Ths AE MRNSE or en Seach ts 5 662 074 I 870 084 
igo (OVA MAE SMe ele Mia a oa RA er Aa ea rk ae ban Ga 6 270 588 I 999 146 
|AoJ0 tenes a eh er Een SCRAP HE CE Re atin eaha Ba ori Et eens ta 6 832 331 I 943 398 
I CGLO Oe eae cee ae IS Gal ee Pacer ten PE HET RECS iain MaMa « 6 069 040 1 896 681 
Si oO WAM Ba lA Nar eth Hive Ream ected ee eM aE: Beals Ales lili 6 805 854 I 948 759 
BSOSE phe ite eka tyes 7 EUR ee area cinema aoe gc SAR 6 791 798 2 369 323 
DSOQ ee pest eh Meeker Se Uc A ae ree rae 7 489 105 2 540 426 
TQ OOM Oh drahect ow cteiraeretvatte inspec ee een aI Se cae 7 897 O71 2 171 418 
TOOT Mises when. 2evse tel sine NRE Chee aieke aoa eS eo eed: 7 286 320 2 089 834 
OOD jews se Wu tcee (at A okt saree eu RE UES cn sae eae 8 523 389 I 938 539 
TO OB skeshee te Bi ie there tue ee ae ee ook Cee: Sane ota ects Aenea One 8 170 648 2 007 807 
TQ OA os ROR nd ef go ea yy A, SC et 8 724 768 2 102 748 
TL QOS deve ars, eteneis erste shone en STG EO shape, aintawacee 8 575 649 2 303 067 
TQ OO Meee te A vn eRe Aan acne Uk setts Cure Ane On bebe imed eed 9 O13 993 2 131 650 
AY OE wr eee a Te Re pet ent ntcidee SE Oe Ee ac AT RE eas ES Gy 9 657 543 2 449 178 
ING) Oto) AA rome e ee, aN MOR nets Ram MTS eet Ai itera amAS 9 005 311 2 136 736 
LCG OO Arlee eptadh hai rh ets oe ene Rai wan tad, UAE ee, 9 880 618 2 298 652 
TOT Oe BS kee oyster haa Shotts RN oe RA eh RON cy et De RS 10 270 273 2 258 292 
LICR a CS Aan aay: desea mA PRES A tes ROMYPL Gn Ue RES 10 082 656 2 191 485 - 
LQ U2 ete cart tity Mate Memes chet eam Meee ee tO eo Ane ti IO 502 214 2 597 260 
iClear prin ie ibech ent mene eer oe Meta, CMM Soe ore acteurs er eaten 10 819 521 2 856 664 
ICO gee MANN ta oe sie i UR Lee rig, Scere Lean 10 389 072 2 835 706 
110) RR rae Pe Ane ol esis fort ty RRC tne teks canny II 095 301 3 OIL 932 


SAND AND GRAVEL 


The production of sand and gravel should be given consideration 
as one of the branches of the mineral industry. It is carried on in 
one or more places in practically every county of the State; but 
only in a few sections has it become feally stabilized so as to be — 
conducted on:a more or less permanent basis. For that reason a 
statistical investigation of the industry is attended with considerable 
difficulty, and the results may be lacking somewhat in accuracy. 

Such is the case more especially with the ordinary building sands 
and gravels which are so widely distributed that in most places 
they have little or no intrinsic value, the requirements being sup- 
plied from deposits in the immediate vicinity at a nominal expense 
above the cost of handling. In recent years, however, there has 
been a manifest tendency toward a standardization of these 
materials when they are to be employed in important structures or 
engineering works. It has been found that they have a very direct 
influence upon the quality of the mortar or concrete into which ~ 
they enter, a fact that has not received so wide appreciation as it 
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should perhaps, outside of the engineering profession. The need 
for materials that will meet the modern requirements has made 
necessary more care in the selection, besides preparation oftentimes 
by sizing or washing. This development is one that promises to 
place the industry upon a more settled basis than it has had in the 
past. 

Sand also serves a variety of other uses, such as for glass manu- 

facture, for making of molds for casting metals, as an abrasive, and 
in numerous manufacturing and metallurgical operations. In most 
of these applications the sands must meet certain definite require- 
ments as to physical condition, mineral or chemical composition, 
which greatly limit the available sources of supply. Their pro- 
duction necessitates a degree of skill and technic which makes for 
_ permanency in the enterprises. 
_ The sand and gravel beds of the State belong mainly to the 
Pleistocene formations, accumulated as the result of the great ice 
invasion which moved from north to south and reached as far 
south as northern New Jersey and Pennsylvania. This ice sheet 
swept the rocks bare of their former mantle of disintegrated 
materials and in their place left a covering of transported bowlders, 
gravels, sands and clays. These materials when deposited directly 
by the ice as ground moraine are so intermixed as to have little or 
no industrial value. Such unmodified drift covers a considerable 
portion of the area, especially in the hilly country, whereas in the 
valleys and lowlands it is usually concealed by beds of sorted 
gravels, sands and clays. These latter were deposited by the waters 
which issued from the glacier during its retreat. In some of the 
larger valleys, as those of the Hudson, Champlain and Genesee, as 
well as in numerous smaller ones, the glacial waters were held 
imprisoned for a time by dams so that they stood high above the 
present levels, and the sands and clays were deposited in a series of 
terraces in great thickness and in well-sorted arrangement. 

Beach sands are found on the shores of Long Island and Staten 
Island and of some of the interior lakes, notably Oneida lake. 
These are characterized by a degree of uniformity and purity which 
make them valuable for many purposes. The sands that have been 
used most extensively for glass making are found on Oneida lake. 

Production. The statistics of the sand and gravel industry, as 
collected from the individual producers, give an approximation of 
the total business, but it is not claimed that they are complete. The 
figures for molding sand, however, are full and reliable, since this 
Branch of the trade is on a fairly stable basis, in contrast with the 
other branches which in general are subject to great changes from 
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year to year. The figures for building sand and gravel, doubtless, 
understate the actual business, falling short perhaps as much as 15 
per cent of the total output in any one year. The operations are so 
widely scattered and often of so fugitive nature that it is not pos- 
sible to keep informed of all developments as they take place. 


Production of sand and gravel 


MATERIAL 1913 1914 1915 
Bildinowsands tae Secor ens fee $1 102 688 | $1 151 521 $1 185 812 
IMIG Moin? SeinGl oo 55 snasce soo cs b oad 449 224 310 727 415 073. 
IBS Auaiell Gone SBHNC! F555 5555555500556 38 571 23 944 | . 24.797 a 
Other sandian: yarns thor eee 75 000 75 000 75 000 © 
(Gere. er ANT Neve aa Vehcuanetere Checonewar seas eke g18 783 650 895 965 336 
ARTosieil DASE AA Wiech, ena a Ce $2 584 266 | $2 212 087 | $2 666 018 


Building sand and gravel. Building sand is employed in lime — 
and cement mortars, for concrete, artificial stone, etc. It is de- 
sirable that sand for this use should be mainly composed of quartz 
which is the strongest and most durable of the minerals that occur 
in sands, but ordinarily the sands supplied consist of quartz mixed 
with considerable percentages of silicate minerals, especially feld- — 
spar, mica and hornblende. Silt and clayey matter are also present — 
in most sands, especially those of glacial or stream origin. 

For small structures where little stress is laid upon the elements — 
of strength and permanency the silty mixed sands, if not too in- 
ferior in quality, may serve well enough, as in fact large quantities 
of such material are thus utilized with satisfactory results. It is 
also true that the tendency in building construction is toward a 
closer scrutiny and control of all the materials, inclusive of the 
sand and coarser aggregates. The strength of mortar and concrete ~ 
is dependent quite as certainly upon the character of the sand as 4 
upon that of any other constituent, and in important works like — 
highways, bridges and large buildings it is the practice now to 
require certain standards of texture and composition. Hence there — 
has arisen an increased demand for the better grades which is ~ 
serving to stabilize and centralize the industry. The requirements — 
are such that the supplies are obtainable only from certain re-— 
stricted areas or through artificial benefication of low-grade sands | 
by washing and sizing. 
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The most important deposits from a commerciai standpoint are 
those found on the northern shores of Long Island. These are 
dredged from shallow waters or excavated along the exposed 
beaches, and prepared by screening. Enormous quantities are 
taken each year from the northern shores of the island within the 
limits of Nassau county. The sand is shipped in barges to New 

York and the environs for use in buildings, street work, etc. 

Some of the lake beaches in the interior of the State afford 

excellent building sands. Oneida lake is bordered by extensive 
sand beaches from which quartz sands, some of high quality, are 
obtained. 

The output of building sand in 1915 was returned as 4,127,508 
cubic yards, worth $1,185,812, a little over the output reported for 
the two preceding years. The output included some sand used for 
water filtration, which is obtained from the same beds as building 
sand. ; 

Molding sand. The Hudson valley from Fort Edward south to 
Poughkeepsie contains extensive areas of fine sands which repre- 
sent the last deposits formed in glacial Lake Albany.’ They overlie 
the blue and yellow clays, deposited during the same period of flood 
waters, but have a rather variable vertical distribution owing to 
effects of wind erosion which in places has swept them away to 

heap them up elsewhere in dunes. The sand normally. contains 
considerable shale, but through weathering the shale is resolved 
into clay with the release of some iron. The weathering is also 
marked by a change of color, from grayish to yellow. This yellow 
weathered sand is a pure quartz sand and is remarkable for the 
angularity and even size of the particles. It usually possesses also 
a fine grain. The combination of qualities makes it a valuable 
molding sand, especially for small castings like stove-plate and 
other iron work which require a smooth surface. 

The business of excavating and shipping the sand of this dis- 
trict is extensive and is carried on by a number of concerns, each 
of which usually has several banks under operation so as to be ina 
position to supply the various grades in demand. The output in 

recent years has ranged from 300,000 to 500,000 short tons. In 
- 1915 it amounted to 454,511 short tons valued at $415,073, which 
_ represented a large gain over the product reported in 1914 when 
the industry felt the effects of the general depression in the metal 
trades. 
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B * A. detailed account of the molding sands of this region will be found in a 
_ paper by D. H. Newland in Trans. Amer. Foundrymen’s Association, v. 24. 
IQl4. 
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STONE 


The products of the stone quarries form a large item in the total 
mineral production of the State. The last few years have wit- 
nessed, however, some notable changes in the relative importance 
of the different branches of the stone industry. The use of cement 
and terra cotta in architectural work has curtailed the demand for 
cut stone, so that this branch no longer occupies the prominent 
place that it once had. Similarly the market for flagstone and 
curbstone has fallen off, especially for flagstone, as a result of the 
favor shown for cement construction. On the other hand there 
has been a tremendous development of the crushed stone industry, 
which has practically counterbalanced the declines in the other de- 
partments. Altogether the changes that have taken place have 
meant a loss industrially, since the preparation ef crushed stone 
requires a minimum of labor of the unskilled sort, while the cut 
stone business once gave employment to large numbers of highly 
trained workmen. | 

The statistics of stone production which have been supplied by 


the quarry operators throughout the State indicate that the year: 


I915 was a period of great depression for practically all branches 
of the industry. The decline in production coming after a period 
of such radical curtailment as shown by the returns for the pre- 
ceding year in comparison with those for 1913, was significant of a 
reaction such as the industry has not experienced previously for a 
long time. The total value of the quarry materials amounted to 
$5,162,115 against $5,741,137 in 1914 and $6,763,064 in 1913. This 
represents a decline of 10 per cent for the past year and of 24 per 
cent in the output for the two years since 1913. The depression 
caused the closing of some quarries. There is little doubt that the 
decline has reached its lowest point, and hereafter an improvement 
may be expected, as in fact there has already been some change for 
the better. 

The granite quarries made the best showing of all, but this was 
due largely to the product of a single quarry in southeastern New 
York which supplied stone for a large contract. The output of 
crushed stone and paving blocks is expected to increase during the 
current season through the addition of new producers to the list. 

Limestone, as heretofore, constituted more than one-half of the 
total output in value. The product was but little smaller than that 
for 1914, the principal decrease being in the item of crushed stone. 
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Marble showed a drop of nearly 50 per cent which was dis- 
tributed nearly proportionately between building and monumental 
stone. The active quarries were in the Gouverneur district and in 
Dutchess county. 

The production of sandstone continued to decline as it has done 
for several years past. The depression affected the bluestone in- 
dustry more especially, which supplies stene for street work. The 
Medina district fairly held its own. 

The quarrying of trap was influenced by conditions other than 
those of supply and demand. The quarries along the face of the 
Hudson Palisades have been in process of condemnation, and it is 
expected their operations will be definitely terminated before long, 
while some properties have already been closed. 

_ The production of the different kinds of stone for the last three 
years is shown in the accompanying tables. 
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Production of stone in 1913 


Nets a2 CURBING 
Pe cy Ber MONU- AND CRUSHED ALL TOTAL 
MENTAL | FLAG- STONE OTHER VALUE 
STONE 
GING 
Gramite........ $45 911} $17 O13 a| $236 650| $36 068) $335 642 
ipmmestone.-....| TOT 198|.../....: $6 546| 2 386 632! I 358 302] 3 852 678 
Marble: . 2: ... WA ASE{G\|2 teh by ZIGKO) leer he eeeroad ln cate von aie ese 43 406) 252 292 
Sandstone..... AK (OVS age aolaos 682 984 46 267 306 376] I 321 272 
TUPByD) 2:6 bi) eescee se] geen nee eea aS | Se eae TOO TET. Ole ee tee ac I OOI 170 
totals... $560 310) $98 343/$689 530/$3 670 719/$1 744 152/$6 763 054 


— 


a Included under ‘‘All other.’’ 


Production of stone in 1914 


x Ae CURBING : 
— ie MONU- AND CRUSHED ALL TOTAL 
MENTAL | FLAG- STONE OTHER VALUE 
STONE 
GING 

Granite... ..... $797903| PLO O52|\. 225--: - $259 750|. $16 637| $367 242 
Limestone..... Sir ZOGW ars oie are. $3 877! 2 156 503] I 074 274! 3 316 063 
Miarbles. :. 2... Wei a al) Oe 707s a 8 000 Q 222 230 242 
Sandstone..... e277 OS] see eedelais 490 222 36 143 313 117] I 056 990 
TBD) oo Cos ETD ee eet, ote inte TT ONOOO| ss een oe ae 770 600 
Total. ....)/$521 043) $81 749'$494 099/$3 230 996|/$1 413 250,85 741 137 
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Production of stone in I9I5 


era CURBING 
ee aR MONU- AND CRUSHED ALL TOTAL 
MENTAL | FLAG- STONE OTHER |° VALUE 
STONE 
GING 
Granite......../$261 og1| $19 926] $1 165| $61 965) $78 450] $422 507 
Limestone... .- OSI See ce I 627} 2 072 852| I 040 100] 3 177 700 
Marble........ GT OOT 5 37s. O74 Ne Meck dell sctineeme nee 2 W772 120 447 
Sandstone..... TOS 74S eens 317 986 77 368 2906 314 890 4II 
SIE EH ON Areata ed allh op oe toni Ma eo Yr | See a 497 660 53 300 550 960 
dot alee weer $584 556| $57 000/$320 778|$2 709 845/$1 489 936/$5 162 115 


GRANITE 


Granite is both a specific and a general term. When used in the 
restricted scientific sense it means an igneous rock of thoroughly 
crystalline character in which the chief constituents are feldspar, 
quartz and mica. Such a rock has a massive appearance; that is, — 
the constituents are uniformly distributed in every direction, and 
owing to the predominance of the feldspar and quartz the color is 
rather light, commonly gray or pink. As a variation to the uniform 
distribution of the minerals, the latter may develop a plane parallel 
arrangement through the influence of compression when the mass 
was still deeply buried in the earth’s crust. A granite with this 
parallel or foliated texture is known as a granite gneiss. 

The commercial definition of granite is much broader than that 
given and includes almost any of the crystalline silicate rocks 
(usually igneous) that possess the requisite physical qualities for 
use as architectural or monumental stone. In most cases the com- 
“mercial product is actually a granite in the true sense, but not in- 
frequently it may be a syenite which lacks quartz, or a diorite con- 
sisting of plagioclase, feldspar and hornblende, or anorthosite which 
contains little else than basic plagioclase feldspar. So-called black 
granites are mainly gabbros and diabases with a large proportion of 
the iron compounds — pyroxene, hornblende and magnetite. 

The broader usage will be followed in the present classification, 
as all the above-named rocks are quarried in this State. The only 
silicate rock not included under granite is diabase or trap which, on 
account of the special features surrounding its production and 
uses, is classified by itself, 
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Granites and the associated crystalline silicate rocks are re- 
_ stricted in New York to two well-defined areas — the Adirondacks 
_ in the north and the Highlands in the southeast. A detailed account 
_ of these materials, their characters, distribution and economic 
_ development is given in ‘‘ Quarry Materials of New York,” issued 
as Bulletin 181 of the New York State Museum.1 

_ The quarrying of granite has never attained the importance 
_ which seems commensurate with the resources and large markets 
_ of the State. Much of the output reported in recent years has been 
__ by contractors on local engineering works, rather than by permanent 
a enterprises established for the supply of stone to the general market. 
_ The value of the product thus is difficult to establish. In the last 
_ year or two there has been manifest a more general interest in the 
: industrial development of the granite resources which promises to 
_ give a new impetus to the production. 

_ The output in 1915 was valued at $422,597 and consisted of 
_ building stone, $261,091; monumental, $19,926; paving blocks, 
- $78,450; crushed stone 74,050 cubic yards, $61,965; other kinds, 
$1165. A large part of the building stone was quarried by a single 
firm for the construction of the Kensico reservoir at Valhalla, 
_N. Y., which is built of cyclopean masonry. 

_ Activity in the St Lawrence River district was confined to the 
_ operations of J. Leopold & Co. at their Alexandria Bay quarries 
_ where paving blocks were made. The quarries of the Picton Island 
_ Red Granite Co. were closed down. The Wisconsin Granite Co., 
one of the largest firms in the granite trade, has secured property 
on Wellsley island, where it will quarry stone for paving blocks, 
_ and has erected a crushing plant at Alexandria Bay. 

_ The syenite quarries at Ausable Forks, which supply monumental 
_ stone of dark green color, were operated on about the usual scale. 
_ The Champlain Green Granite Co. and Fred A. Carnes were the 
producers. 

The anorthosite quarries in the northern Adirondacks are among 
_the properties that should contribute materially to the output, once 
the stone becomes familiar to the public. The material is nearly 
pure feldspar, white to grayish green on the rock face and a beauti- 
ful lustrous green on polished surfaces. A dark gray gneissic 
granite was quarried by E. F, Edel near Gloversville, principally 
for paving blocks. 
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The Mohegan Granite Co. continued work in its quarries near 
Peekskill, from which are obtained yellow and light gray granites 
adapted to building and monumental work. 

H. S. Kerbaugh Co., Inc., operated the Valhalla quarries in the 
Yonkers granite. This is the largest enterprise in the State, most 
of the product being used locally in engineering work, although 


some of the output was sold. The stone is well suited for general 


building purposes. 


LIMESTONE 


The stone classified under the heading of limestone consists for 


the most part of the common grades of limestone and dolomite, 
such as are characterized by a compact granular or finely crystal- 
line texture and are lacking in ornamental qualities. 

A smaller part is represented by crystalline limestone and by the 
waste products of marble quarrying which are sometimes employed 
for crushed stone, lime-making or flux. Limestone used for the 
manufacture of portland and natural cement is, however, excluded 
from the tabulations so as to’ avoid any dupiications of the 
statistics. 

Limestones have a wide distribution in the State, the only region 
which is not well supplied being the southern part where the pre- 
vailing formations are sandstones of Devonic age. The micro- 
crystalline varieties occur in regular stratified order in the Cambric, 


Lower Siluric, Upper Siluric and Devonic systems. In most sec- ~ 


tions they occupy considerable belts and have been little disturbed 
from their original horizontal position. On the borders of the 


Adirondacks and in the metamorphosed Hudson river region, how- 


ever, they have been more or less broken up by faulting and erosion 
and in places have a very patchy distribution. 

The Cambric limestones are found in isolated areas on the east, 
south and west of the Adirondacks. They are usually impure, 
representing a transition phase between the Potsdam sandstones 
below and the high calcium limestones above. The lower beds of 
the Beekmantown formation as originally defined are now known to 
belong to the Cambric system. The Little Falls dolomite is per- 
haps the most prominent member of the Cambric limestones and is 
extensively developed in the Mohawk valley with quarries at Little 
Falls, Amsterdam, and other places. It is a rather heavily bedded 
stone of grayish color, suitable more especially for building pur- 
poses. In Saratoga county the Hoyt limestone is in part the 
equivalent of the Little Falls dolomite; it has been quarried for 
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building stone just west of Saratoga Springs. On the west side of 
the Adirondacks the Theresa limestone is described by Cushing as 
a sandy dolomite which may in part belong to the Cambric system. 
It is comparatively thin and has no importance for quarry purposes. 

The Beekmantown limestone, which is now taken as including 
the middle and upper beds of that series as earlier defined, is mostly 
restricted to the Champlain valley. It occurs on the New York 
shore in rather small areas, usually downfaulted blocks, that are 
the remnants of a once continuous belt. It is also doubtless repre- 
sented in the basal portion of the limestone area that extends 


across Washington and Warren counties. The only place where it 


has been extensively quarried is at Port Henry where the purer 
layers have been worked for flux. In the Lake Champlain region 
it is a bluish or grayish magnesian limestone occurring in layers 
from a few inches to several feet thick. 

The Chazy limestone is found in the same region as the Beek- 
mantown in discontinuous areas along the eastern Adirondacks 
from Saratoga county north to the Canadian boundary. It attains 
its maximum thickness in eastern and northeastern Clinton county, 
and has been quarried around Plattsburg, Chazy and on Valcour 
island. The Chazy is the earliest representative of the Paleozoic 
formations characterized by a fairly uniform high calcium content ; 
it analyzes 95 per cent or more of calcium carbonate. It has a 
grayish color and finely crystalline texture. The fossiliferous beds 
afford attractive polished material which is sold as “ Lepanto”’ 
marble. It is used also for lime and furnace flux. There are old 
quarries on Willsboro point, Essex county. On the west side of 
the Adirondacks the Pamelia limestone, described in the areal 
reports of that section, belongs to the Chazy series. It covers a 
considerable area in Jefferson county between Leraysville and 
Clayton, and has been rather extensively quarried for building stone 
and lime, though of subordinate importance to the Trenton lime- 
stones of that section. 

In the Mohawkian or Trenton group are included the Lowville 
(Birdseye), Black River and Trenton limestones which have a wide 
distribution and collectively rank among the very important quarry 
materials of the State. They are represented in the Champlain 
valley but are specially prominent on the Vermont side; from the 
latter area a belt extends southwest across northern Washington 
county to Glens Falls in Warren county and is continued into 
Saratoga county. Another belt begins in the Mohawk valley near 
Little Falls and extends northwesterly with gradually increasing 
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width across Oneida, Lewis and Jefferson counties to the St Law- 
rence river. There are isolated areas of Trenton limestone in the 


Hudson valley south of Albany. The limestones vary in compo- 
sition and physical character according to locality and geologic 


position. They are often highly fossiliferous. In the northern 


section they are mostly gray to nearly black in color, contain little 
magnesia and run as high as 97 or 98 per cent calcium carbonate. 
The lower part of the group is heavily bedded and well adapted for 
building stone ; the upper beds commonly contain more or less shale. 
They are used for various purposes including building and orna- 


mental stone, crushed stone, lime, portland cement and flux. In © 


the Champlain valley quarries are found near Plattsburg, Larabee’s 
Point and Crown Point; in Washington county at Smith’s Basin; 
in Warren county at Glens Falls where there are extensive quarries 
that supply material for building purposes, portland cement and 
lime. The well-known black marble from Glens Falls is taken from 
the Trenton. Numerous quarries have been opened in Herkimer, 
Oneida, Lewis and Jefferson counties. The output of the last named 
county is specially important, including limestone for building and 
road construction and lime for manufacture of calcium carbide. 
The principal quarries in Jefferson county are at Chaumont. 

The next assemblage of limestones in the order of stratigraphic 
occurrence includes the Clinton, Lockport and Guelph members of 
the Niagara group. The Clinton limestone has a variable impor- 
tance in the belt of Clinton strata that extends from Otsego county 
a little south of the Mohawk river across the central and western 
parts of the State on the line of Oneida lake and Rochester to the 
Niagara river. East of Rochester the limestone is relatively thin, 
usually shaly and split up into several layers, but on the west end 
in Niagara county it becomes the predominant member and has a 
more uniform character. Large quarries have been opened recently 
at Pekin, Niagara county, for the supply of flux to the blast fur- 
naces of the Lackawanna Steel Co., at Buffalo. The upper beds 
of bluish gray fossiliferous limestone from 10 to 12 feet thick 
are the purest and analyze from 90 to 95 per cent calcium carbonate. 
The Lockport is a magnesian limestone, in places a typical dolo- 
mite, and is rather silicious in the lower part. It outcrops in a 
continuous belt, several miles wide, from Niagara Falls east to 
Onondaga county and then with diminishing width across Madison 
county. The upper layers are rather heavy and yield material 


suitable for building purposes, road metal and lime. There are 


quarries around Niagara Falls, Lockport and Rochester. It is 
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worked to some extent in Wayne, Onondaga and Madison counties. 


_ The Guelph, also a dolomite, occupies a limited area in Monroe 
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_ and Orleans counties and is worked near Rochester. 


The Cayugan group includes among its members the Cobleskill, 
Rondout and Manlius limestones, which are economically impor- 


- tant. They have furnished large quantities of material for the 


manufacture of natural cement, being the source of the cement 
rock in the Rosendale district and in Schoharie and Onondaga 
counties. The cement rock of Erie county is found in the Salina 
formation. The Manlius limestone is used for portland cement in 
the eastern part of the State. 

At the base of the Devonic system appears the Helderbergian 
group which is very important for its calcareous strata. Lime- 


_ stones of this age are strongly developed along the Hudson river 


in Albany, Columbia, Greene and Ulster counties. The Coeymans 
or lower Pentamerus and the Becraft or upper Pentamerus lime- 
stones afford material for building, road metal, lime and portland 
cement. The limestone for the portland cement works at Hudson 
and Greenport is obtained from Becraft mountain, an isolated area 
of limestones belonging to the Manlius, Helderbergian and Onon- 
daga formations. The works at Howes Cave use both the Manlius 
and Coeymans limestones. Extensive quarries are located also at 
Catskill, Rondout and South Bethlehem. 

The Onondaga limestone, separated from the precede by the 
Oriskany sandstone, has a very wide distribution, outcropping 
almost continuously from Buffalo eastward to Oneida county and 
then southeasterly into Albany county, where the belt curves to 
the south and continues through Greene, Ulster and Orange counties 
to the Delaware river. It is in most places a bluish gray, massive 
limestone with layers and disseminated nodules of chert. The 


chert is usually more abundant in the upper beds. The limestone 


finds use as building stone and the less silicious materials also, 
for lime-making. Quarries have been opened at Kingston, Split 
Rock (near Syracuse), Auburn, Waterloo, Seneca Falls, Le Roy, 
Buffalo and* other places. 

The Tully is the uppermost of the important limestone forma- 
tions and likewise the most southerly one represented in the central 
part of the State. Its line of outcrop extends from Ontario to 
Madison county, intersecting most of the Finger lakes. Its thick- 
ness is not over 10 feet, and on that account can not be worked 
to advantage except under most favorable conditions of exposure. 
For building stone it is quarried only locally and to a very limited 


64 NEW YORK STATE MUSEUM 


extent. It finds its principal use in portland cement manufacture, 
being employed for that purpose by the Cayuga Lake Cement Co., 
in its works at Portland Point, Tompkins county. 

Marl is a useful substitute for the hard limestone for some pur- 
poses and is rather extensively developed in the central and western 
parts of the State. It is found particularly in swampy tracts and 
old lake basins associated with clay and peat. In the Cowaselon 
swamp near Canastota the marl underlies several thousand acres 
and is said to be 30 feet thick. The Montezuma marshes in Cayuga 
and Seneca counties contain a large deposit which at Montezuma 
is 14 feet thick. In Steuben county the marls at Arkport and Dans- 
ville have been employed for lime-making. Until recently marls 
have been used extensively for portland cement and plants were 
operated at one time in the marl beds near Warner and Jordan, 
Onondaga county; at Montezuma, Cayuga county; Wayland, Steu- 
ben county ; and Caledonia, Livingston county. Their principal use 
at present is for agricultural and chemical purposes. 

Production. As already noted in a previous paragraph, lime- 
stone ranks first among the quarry materials of the State. The 
value of the output is larger than that of all other kinds together, 
and has gained in relative importance within the last few years. 
Its main use is as crushed stone for concrete and road work; most 
of the stratified formations, except those in the Upper Devonic, 
contain limestones that are adapted to that purpose. It is also em- 
ployed as building stone, though not so extensively as formerly, 
and considerable quantities are consumed as reagent in chemical 
manufacturing and as flux in the iron and steel industries. Of 
late there has been a growing demand for finely ground limestone 
and burnt lime for agricultural uses. Lime manufacture still holds 
a prominent place in the industry. 


The production of limestone, like that of other quarry materials, © 


showed a decline in 1914 owing to the general dulness in building 
and other trades. The reaction continued into 1915 and brought 
about a further diminution in the output, although before the close 
of the year a distinct improvement had set in. The total value of 
limestone quarried. was $3,177,700, against $3,316,063 in 1914. 

Altogether 87 quarries reported as active, or 4 less than in the 
preceding year, distributed among 29 counties of the State. The 
accompanying tables give the statistics for the last two years, 
divided as to principal counties and the different uses for which 
the stone was sold. 


aby 
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Erie county has the largest industry of any; the value of the 
output quarried in the county in 1915 was $601,465. Its products 
chiefly are crushed stone, furnace flux and dimension stone. The 
quarries are situated in North Buffalo, Clarence and Akron. The 
Kelley Island Lime and Transportation Co. sold its quarry at 
Akron to the General Crushed Stone Co. 

Onondaga county is second in rank as a producer and last year 
reported an output valued at $495,004, which was larger than in 
1915. The quarries are situated in the Onondaga and underlying 


ormations which stretch across the county south of Syracuse. One 


of the largest quarries is that of the Solvay Process Co. which uses 


_the product largely in their alkali works at Solvay near Syracuse. 


Other counties reporting values of over $100,0co 1n 1915 were 
Niagara, Dutchess, Genesee, Rockland, Ulster, Warren and West- 
chester, named in order of their rank. 

Crushed stone. This item includes road metal, railroad ballast 
and concrete. The larger quarries supplying these materials are 
in Erie, Genesee, Onondaga, Dutchess, Ulster, Rockland and West- 
chester. The “fines” from some of the crushing plants are sold 
for agricultural tse, the sales being entered under “ other uses.” 
The value of the crushed stone for 1915 showed a small decrease, 
as compared with that reported for 1914, and totaled $2,072,852, 
against $2,156,503. The total does not include stone crushed by 


contractors on the highway system, but the value of such stone is 


relatively small. The quantity of stone reported by the crushing 
plants was 2,985,347 cubic yards, against 3,306,325 in 1914. 

Lime. The value of the lime made for the market last year was 
$387,083, as compared with $370,377 in 1914. In quantity the 
product amounted to 83,627 short tons, against 82,944 short tons in 
1gt4. The greater part of the output was building lime, but a 
considerable proportion consisted of material for paper and 
chemical purposes and agricultural lime. A new feature of the 
trade was the inquiry for magnesian limes to supply the place of 
imported magnesite, especially for the manufacture of refractory 
furnace linings. The supply of magnesite which formerly came 
from Austria and Greece has been practically cut off by the 
European War, and manufacturers have resorted to dolomite as a 
substitute. One quarry in the Adirondack region made a speciality 
of magnesian lime for the purpose named. The principal lime 
burners are in Warren, Washington, Clinton, Fulton, Lewis and 
Dutchess counties. 
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Building stone. A further decline in the output of dimension — 
stone is noted for 1915. The reported value of $63,121 was smaller — 
than for any year previously covered by detailed statistics and 
represented about one-third of the value of such stone quarried 
Io years ago. The decline can be traced largely to the change that — 
has taken place in methods of building construction, whereby such — 
materials as concrete, tile and terra cotta are substituted for cut 
stone. Artificial stone which produces the effect of the natural 
material is also now coming into use. It is made usually from 
selected aggregates like crushed pegmatite, marble, etc. with a 
minimum of cement as binder, and being formed in molds is given 
any desired shape without the expense of cutting. 

Furnace flux. The metallurgical establishments of the State, 
notably iron and steel works, consume large quantities of fluxing 
limestone, which is obtained largely from local sources. Calcium 
limestones are mainly used, and the principal. requisite is that they 
contain little of siliceous or aluminous impurities, and be free of 
phosphorus and sulphur. The larger flux quarries are in the Onon- 
daga limestone of Erie and Genesee counties; the Clinton limestone 
of Niagara county, the Chazy limestone of Clinton county; and the 
Precambric crystalline limestones of the Adirondack region. The 
production of flux in 1915 was 822,729 short tons, valued at $440,- 
237, a slight increase in quantity but a decrease in value as com- 
pared with the output for the preceding year. Niagara and Erie 
counties lead in this branch of the industry. 

Agricultural lime. The sales of lime for agricultural use have 
become in the last few years an important factor in the quarry 
business. The actual quantities thus marketed are not stated 
separately in the tables, for the reason that many of the quarries 
have no record of the amount that is so used. Some of the material 
that finds employment as land amendment is really a by-product of 
which little account is taken, as in the case of the fines and dust 
of the crushing plants which are sometimes marketed, and also the 
inferior grades of burnt lime. It is estimated that over 100,000 tons 
of agricultural limestone in crushed or calcined state. were sold 
last year by the quarries of the State. 

The possibilities of the trade have received much attention in the 
last few years, and quarry lands favorably situated with respect to 
markets have been in request. Inasmuch as the material must be 
delivered to the consumer at a low cost to make it economically 
available, the tendency is to develop local sources of supply in so 
far as they are at hand. 
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_ The resources in limestone suitable for agricultural use are 
tather widespread, but they are not always within easy reach of 
markets. They are most abundant in the northern section, partic- 
ularly on the borders of the Adirondacks and the adjacent regions 
to the south, where they occur in the Precambric and early Paleo- 
-zoic formations. The crystalline limestones or marbles of St 
_Lawrence, Jefferson, and Lewis counties and the Trenton and 
_ Chazy stratified limestones of the Champlain and Mohawk valleys 
_ are among the best high calcium rocks. Some agronomists hold 
‘the view that magnesium above a small amount is detrimental, 
while others are of the opinion that it may perform a useful 
function or at least have no harmful effect if not existing in a 
proportion of more than about one-half that of lime. Supplies of 
“magnesian limestones occur in Highlands and Taconic sections 
_and also in the central and western counties. The southern tier of 
counties on the Pennsylvania border are devoid of carbonate rocks. 
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Production of limestone by counties in 1915 
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MARBLE 


Marble, in the commercial sense, like granite, includes a variety 
of rocks that lend themselves to building or decorative uses. Most 
commonly, the name signifies a crystalline aggregrate of calcite or 
dolomite, as distinguished from ordinary limestones which at best 
are of indistinctly crystalline nature. At the same time it implies 
the feature of attractiveness by reason of color and the ability to 
take a lustrous polish. Rocks possessing all these features are 
marbles in the strict sense to which the name may be applied with- 
out qualification. Some compact or granular limestones that lack 
the elements of thorough crystallinity make, however, a handsome 
appearance when polished, and such are commercially classed as 
marbles. Fossil marbles, black marbles, and a few other kinds are | 
commonly of the noncrystalline type. Serpentine marble, or verde 
antique, is made up for the most part of the mineral serpentine, a 
silicate of magnesium and iron, and is therefore not related to the 
varieties already described. Ophitic limestone, or ophicalcite, is a — 
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crystalline limestone or dolomite carrying grains and nodules of 
serpentine scattered more or less evenly through its mass. Its 
ornamental quality lies in the speckled or mottled pattern and the 
sharp contrast between the clear white mass and the greenish 
_ serpentine inclusions. 

__ Marbles belonging to those various types find representation in 
the geologic formations of the State and are quarried on a com- 
_ mercial scale or have been so quarried in the past. 

The true or crystalline varieties are limited in occurrence to the 
metamorphic areas of the Adirondacks and southeastern New 
York. They are of early geologic age, antedating the period of 
crustal disturbance and metamorphism which in the Adirondacks 
_ was brought to a close practically before Cambric time and which 
in southeastern New York was completed in the Paleozoic. This 
_ thoroughly crystalline character is in fact a development of the 
strong compression accompanied by heat to which they have been 
_ subjected; having been originally, no doubt, ordinary granular or 
fossiliferous limestones similar to those so plentifully represented 
' in the undisturbed formations outside the regions. 

The crystalline limestones of the Adirondacks are most abundant 
on the western border in Jefferson, Lewis and St Lawrence counties 
_ where they occur in belts up to 4 or 5 miles wide and several times 
as long, interfolded and more or less intermixed with sedimentary 
gneisses, schists and quartzites. They are found in smaller and 
_ more irregularly banded areas in Warren and Essex counties on the 
- eastern side, but have little importance elsewhere. The ophitic 
_ limestones that have been quarried at different times belong to the 
same series. The marbles.of the Adirondacks comprise both the 
calcite class with very little magnesia and the dolomite class con- 
_ taining high percentages of magnesia. No definite relations is 
_ apparent in regard to the occurrence of the two and both may be 
- found in the same area and in close association. 

The southeastern New York marbles occur in belts which follow 
_ the north-south valleys, east of the Hudson, from Manhattan 
island into Westchester, Dutchess and Columbia counties. They 
_ tange from very coarsely crystalline to finely crystalline rocks, are 
_ prevailingly white in color and belong to the dolomite class. They 
are interfolded with schists and quartzites, the whole series having 
steep dips like those of strongly compressed strata. The geologic 
age of the southern belts is probably Precambric, but on the north 
G and east within range of the Taconic disturbance, they may belong 
to the early Paleozoic. 
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Bodies of practically pure serpentine of considerable extent are 
found on Staten Island and in Westchester county near Rye; they 
represent intrusions of basic igneous rocks whose minerals, chiefly 


pyroxene and olivine, have subsequently changed to serpentine.. 
They are not important for quarry purposes, owing to the frequency 


of fissures and joints and the rather somber color of the exposed 
part of the masses. 

The microcrystalline or subcrystalline limestones that are some- 
times sold as marbles include members of the regularly bedded 
unmetamorphosed Paleozoic limestones, which locally show quali- 
ties of color and polish that make them desirable for decorative 
purposes. They range from dense granular varieties to those 
having a more or less well-developed crystalline texture and are 
often fossiliferous. Inasmuch as they have never been subjected 
to regional compression or been buried in the earth deep enough 
to become heated, the crystalline texture, when present, may be 
ascribed to the work of ground waters. These circulate through 
the mass, taking the carbonates of lime and magnesia into solution, 
and redeposit them in crystalline form. Originally, the limestones 
were accumulations of lime-secreting fossils or granular precipi- 
tates, for the most part of marine origin. Some of the localities 
where these unmetamorphic marbles occur are on the west shore of 
Lake Champlain, around Plattsburg and Chazy (Chazy limestone), 
Glens Falls (Trenton limestone) and Becraft and Catskill (Becraft 
limestone). 

Production. The marbie quarries reported a very poor: business 
in 1915, the output amounting to about one-half that of the average 
for previous years. The depression affected both building and 
monumental quarries. The number of firms reporting a production 
was seven, distributed among Dutchess and Westchester counties in 
southeastern New York and St Lawrence and Warren counties 


in the Adirondack region. In the Gouverneur district the St Law- - 


rence Marble Quarries and the Gouverneur Marble Co. alone were 
active. The Northern New York Marble Co. of that place went 
out of business. The quarries of the South Dover Marble Co. at 
Wingdale were worked as heretofore, though on a reduced scale. 
In Westchester county the old “ Prison” quarry at Ossining was 
reopened for the purpose of getting out dimension stone for the 
remodeling of the State Hall at Albany, which is constructed of 
marble from this quarry. ; 

The production of marble altogether was valued at $120,447 
against $230,242 in 1914 and $252,292 in 1913. Of the product, 
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building stone, rough and dressed, accounted for $61,601 and monu- 
_ mental for $37,074 against $142,223 and $70,797 respectively in 
F 1914. Other kinds of marble quarried had a value of $21,772 
against $17,222 in IQ14. 


SANDSTONES 


Under sandstones are included the sedimentary rocks which con- 
sist essentially of quartz grains held together by some cementing 
substance. Among the varieties distinguished by textural features 
are sandstones proper, conglomerates, grits and quartzites. 

Of the sedimentary rocks which occur in the State, sandstone has 
the largest areal distribution, while in economic importance it 
ranks second only to limestone. Nearly all the recognized strati- 
graphic divisions above the Archean contain sandstone at one or 
more horizons. The kinds chiefly quarried are the Potsdam, Hud- 
son River, Medina and Devonic sandstones. A few quarries have 
been opened also in the Shawangunk conglomerate and the Ciinton 
and Triassic sandstones. 

The Potsdam of the Upper Cambric is the lowest and earliest in 
age of the sandstones that have a fairly wide distribution and are 
utilized for building purposes. The most extensive outcrops are 
along the northern and northwestern borders of the Adirondacks, 
in Clinton, Franklin, St Lawrence and Jefferson counties. Other 
exposures of smaller extent are found in the Lake Champlain valley 
and on the southeastern edge of the Adirondack region. These 
latter areas represent the remnants of a once continuous belt that 
has been broken up by folding, faulting and erosion. The Potsdam 
sandstone has in many places the character of a quartzite, consisting 
of quartz grains cemented by a secondary deposition of quartz, 
and then is a very hard, tough and durable stone. The quartzite 
__ from St Lawrence county has sustained a crushing test of more 
than 42,000 pounds to the square inch. The color varies from deep 


_ red to pink and white. The principal quarries are near Potsdam 


and Redwood, St Lawrence county, and Malone and Burke, Frank- 
lin county. Besides building stone, which is the chief product, there 
is some flagstone sold, mainly by the quarries at Burke, for ship- 
ment to Montreal. 

The so-called Hudson River group is essentially a group of sand- 
stones, shales, slates and conglomerates, ranging in age from the 
Trenton to the Lorraine, but which have not been sufficiently 
_ studied to permit the actual delimitation of the various members on 
_ the map. The group is exposed in a wide belt along the Hudson 
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from Glens Falls southward into Orange county and also in the 
Mohawk valleys as far west as Rome. The sandstone beds are 
usually fine grained, of grayish color and rather thinly bedded. 
Over wide stretches they provide practically the only resource in 
constructional stone and consequently they have been quarried at 
a great number of places to supply the local needs for building and 
foundation work. Some of the stone is crushed for road metal and 
concrete. 

The Medina sandstone is found along the southern shore of Lake 
Ontario from the Niagara river east to Oswego county; in central 
New York it is represented by a coarse conglomeratic phase called 
the Oneida conglomerate. As developed in the western part of 
the State, where it is principally quarried, it is hard fine-grained 
sandstone of white, pink and variegated color. The pink variety 
is specially quarried for building stone and has an excellent reputa- 
tion. Many of the larger cities of the country and most of the 
important towns and cities of the State contain examples of its 
architectural use. The large quarries are situated in Orleans county, 
near Albion, Holley and Medina, along the line of the Erie canal, 
but there are others at Lockport and Lewiston, in Niagara county, 
and at Brockport and Rochester in Monroe county. The Medina 
sandstone also finds extensive applications for curbing and flagging 
and for paving blocks. It is employed more extensively for the 
latter purpose than any other stone quarried in the State. 

The Shawangunk conglomerate is more widely known for its use 
in millstones than for constructional purposes. It outcrops along 
Shawangunk mountain in Ulster county and southwesterly into 
New Jersey, with an outlier near Cornwall, Orange county. The 
quarries near Otisville have supplied considerable quantities of stone 
for abutments and rough masonry. 

The Clinton sandstone is mainly developed in central New York, 
being absent from the Clinton belt in the western part of the State. 
It forms ledges of considerable extent on the south side of the 
Mohawk valley from Ilion to Utica and beyond. It consists of 
reddish brown and gray sandstones, of medium texture and hard- 
ness. The stone has been used for foundations and building in 
Utica and other places in the vicinity. 

Of the Devonic formations which cover about one-third the 
whole area of the State, the Hamilton, Portage, Chemung and 
Catskill contain important sandstone members serviceable for 
quarry operations. These sandstones are popularly known as blue- 
stones, a name first applied in Ulster county where they are dis- 
tinguished by a bluish gray color. They are for the most part fine 
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grained, evenly bedded, bluish or gray sandstones, often showing 
_ a pronounced tendency to split along planes parallel to the bedding 


so as to yield smooth, thin slabs. For that reason they are exten- 
sively used for flag and curbstone, and a large industry is based on 
the quarrying of these materials for sale in the eastern cities. Most 
flagstone is produced in the region along the Hudson and Delaware 
rivers, where there are convenient shipping facilities to New York, 
Philadelphia and other large cities. The Hudson River district 
includes Albany, Greene and Ulster counties, but the quarries are 
mainly situated in the area that includes southern Greene and 
northern Ulster, with Catskill, Saugerties and Kingston as the chief 
shipping points. The Delaware River district includes Sullivan, 
Delaware and Broome counties; the shipping stations are along the 
Erie and Ontario & Western Railroads. The sandstone of this 
section ranges from Hamilton to Catskill age. In the area to the 
west the quarries are confined to the Portage and Chemung groups, 
with the most important ones in the Portage. There are large, 
well-equipped quarries near Norwich, Chenango county, and War- 
saw, Wyoming county, which produce building stone for the general 
market. Numerous small quarries are found in Otsego, Chemung, 
Tompkins, Tioga, Schuyler, Steuben, Yates, Allegany, eee 
and Chautauqua counties. 

Production of sandstone. Sandstone, by reason of its adapt- 
ability and its wide distribution, is extensively quarried in the 
State, ranking next to limestone in commercial importance. The 
larger part of the output is employed in street work in the form of 
curbstone, flagstone and paving blocks, but an important quantity 
is also used as building stone. It finds very little application as 
crushed stone on account of its platy fracture. 

The Devonic sandstones, which are collectively known as blue- 
stone, are more widely quarried than the other kind; this production 
is carried on throughout the southern part of the State by a large 
number of individuals and companies. With few exceptions, the 
quarries are small, giving employment to only two or three work- 
men each and having very little in the way of mechanical equipment. 
Such small enterprises are particularly characteristic of the Hudson 
River and Delaware River regions where much of the flagstone 
and curbstone is produced. Many of the quarries are worked 
intermittently by farmers in the off season of their usual occupa- 
tion. The stone is hauled down the hillside to the railroad sidings 
or the river docks where it is purchased by middlemen who ship it 
to the eastern markets. The stone from the Hudson River district 
is mainly shipped by barges from Kingston and Saugerties. In the 
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interior it is shipped by rail. A statistical canvass of such small 
enterprises is a matter of great difficulty and is likely to afford 
very unreliable results. Consequently, it has been the practice in 
the compilation of this report to secure the information so far as 
possible from dealers who purchase the stone for shipment to the 
large wholesalers and consumers in the cities. 

The production of sandstone during the last two years is shown 
in the accompanying tables which give its distribution also among 
the leading districts. | 

The combined value of all the sandstone quarried in 1915 was 
$890,411 against $1,056,990 in 1914, indicating a decline of about 
16 per cent in the amount of sales for the year. This was a smaller 
output than in any recent year previously and is largely accounted 
for by the falling off in the bluestone industry. The totals are 
exclusive of sandstone quarried by contractors for use on the state 
highway system, for which it is impossible to assign any accurate 
value. 

Of the combined value given, considerably less than one-half 
was returned by the quarry companies operating in the bluestone 
districts, whereas in previous years this branch of the industry 
was much the more important. The reported value of the bluestone 
actually was $339,779, as compared with $546,314 in 1914. Most 
of the decline may be attributed to the conditions in the curb and 
flagstone trade which has had to meet increasing competition from 
other materials, notably concrete and granite, in street work. This 
is indicated by the fact that the total value of curb and flagstone 
made from bluestone was only $155,288 as compared with $337,488 
in 1914. A small decrease may be noted also in building stone, the 
value of which was $178,577 in 1915, against $191,239 in the pre- 
ceding year. 

Sandstone other than bluestone represented a value of $550,632, 
a gain over the figure. for 1914 which was reported as $510,676. 
Orleans county by itself accounted for a value of $449,620 as com- 
pared with $439,635 in 1914. There was a good demand for paving 
blocks which constitute the principal product of this district. 

Altogether the general situation last year was not very favorable 
for the quarry companies in the sandstone districts. Only a few 
new operations were reported, the more important being quarries 
for crushed stone production in Albany and Ulster counties. On 
the other hand, several quarries that were active in former years 
were closed without any prospect of immediate reopening. 
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Production of sandstone in 1914 
CURBING 
PrGERICT Cee AND | PAVING |CRUSHED| RUBBLE | ALL 
, stonE | FLAG: | BLOCKS | STONE | RIPRAP | OTHER 
GING 
Bluestone 
eidson river......... SOO MUS see a Olmer ces alee ele kell co Gam erates $1 559 
Delaware river....... DONTOO i777. e200 hears’. Se aa oe $1 425} 9 865 
Chenango county..... 69 255 Eres Ti) Rae geese | ier Tee 960| 2 337 
_ Wyoming county..... g2 201 That OOO| ieee. $48 Tes OS iene 
Wehner districts........ 4 087 UI 3 Pre ec Wea Si sel ree uces see | eae ote 
Total bluestone. ../$191 239/$337 488]........ $48| $3 778 | $13 761 
Sandstone eh 
BOrleans county....... $15 926|$147 970/$266 775]........ $1 319) $7 645 
Me@ionier Gdistticts........| 10 343) 4 764| 12 912| $36 095, 6 927|........ 
Total sandstone. .| $26 269/$152 734/279 687| $36 095| $8 246} $7 645 
_ Combined total...... .|$217 508/$490 222'$279 687| $36 143| $12 024| $21 406 
Production of sandstone in 1915 
CURBING | 
Be tere bee AND | PAVING |CRUSHED RUBBLE | ALL 
stone | FLAG: | BLOCKS | STONE RIPRAP | OTHER 
GING 
4 Bluestone | 
Beeldsontiver.........| $3 235) $44 243]........).-...... A ce eT $500 
Delaware river....... 12) 28) 06) 4O2\e5 se - $237, $2 394 1 8co 
_ Chenango county..... RO ROO te OWOAG! Wee aap. Mame tat CMe Roce Gale tan? ae 
_ Wyoming county..... MOAR O2O|t ae eas cealie ae eee 15, 720 248 
s Other districts........ 7 571 BrOOON sence ose neces hibisa rege cae | RO ak 
Total bluestone. ./$178 577/$155 288|........ $252| $3 114] $2 548 
Sandstone 
_ Orleans county....... $13 926|/$160 441|$254 081| $19 931} $1 O00 $241 
meOther districts........ 6 240] 2 257| II 276} 57 185 5 500) 18 554 
Total sandstone. .| $20 166/$162 698|$265 357| $77 116] $6 500, $18 795 
a Bg | | |_| ____ 
_ Combined Hoyle cd.” .|$198 743/$317 986|$265 357| $77 368| $9 614 #21 343 
TRAP 


4 intrusive sheets and dikes. 


Trap is not a distinct rock type, but the name properly belongs 
_ to the fine-grained, dark-colored igneous rocks that occur in 


In mineral composition it differs from 
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most of the igneous rocks that are classed in the trade as granite 
by the prevalence of the basic plagioclase feldspars and the higher 
percentages of the iron magnesia minerals, while it contains no 
quartz. Some of the so-called “black granites,’ however, are 


trap. The name is sometimes applied to fine-grained rocks of . 


granitic or syenitic composition and sometimes even to rocks of 
sedimentary derivation, but such usage is misleading and inde- 
fensible. 

The particular value of trap is due to its hardness and toughness. 
Its fine, compact, homogeneous texture gives it great wearing 
powers and it is eminently adapted for road metal and concrete of 
which heavy service is required. The principal product, therefore, 
is crushed stone. It has been used to some extent, also, as paving 
blocks, but these are rather difficult to prepare, since trap very 
seldom shows any capacity for parting comparable to the rift and 
grain structures of granites. As a building stone it finds very little 
application, probably on account of its somber color. The expense 
of cutting and dressing trap is also an obstacle to its employment 
for building or ornamental purposes. 

The trap quarried in New York State is properly a diabase. Its 
mineral composition varies somewhat in the different occurrences, 
but the main ingredients are plagioclase, feldspar and pyroxene, 
with more or less of amphibole, olivine, magnetite and sometimes 
biotite. The texture is characteristic, for the feldspar forms lath- 
shaped crystals which interlace and inclose the pyroxene and other 
ingredients in the meshes, and it is this firmly knit fabric which 
gives the stone the qualities of strength and toughness. 

The largest occurrence of trap in New York is represented by 
the Palisades of the Hudson and the continuation of the same 
intrusion which extends southward through New Jersey onto 
Staten Island and is also encountered in the interior of Rockland 
county. The Palisades are the exposed edge of a sill or sheet of 
diabase that is intruded between shales and sandstones of Triassic 
age. The sheet is several hundred feet thick, in places nearly 1000 
feet, and in general seems to follow the bedding planes of the sedi- 
mentary strata which dip to the west and northwest at an angle of 
from 5° to 15°. The outcrop is narrow, seldom over a mile, and in 
places is limited to a single steep escarpment. The principal 
quarries are near Nyack and Haverstraw at the base of the cliffs. 
Other quarries have been opened near Suffern, Rockland county, 
on an isolated intrusion, and also near Port Richmond, Staten 
Island, at the southern end of the Palisades sill. 
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Trap occurs in numerous places in the Adirondacks, but mostly 
as narrow dikes. It is especially common in Essex and Clinton 
‘counties where there are many thousands of dikes that range from 
a few inches to 20 or 30 feet thick. On the southern border of the 
_ region are a few dikes of notable size, such as that in the town of 
Greenfield, Saratoga county, and at Little Falls in the Mohawk 
valley. A quarry has been opened in the Greenfield occurrence for 
the supply of crushed stone. 

For many years the leading trap quarries have been those situ- 
ated along the river front of the Palisades from Haverstraw to 
Nyack. Their output during the height of the industry amounted 
to over a million cubic yards annually. Since 1910 negotiations 
have been in progress for the acquisition of the quarry properties 
in connection with the Palisades Interstate Park which is designed 
to include the lands lying between the river line and the top of the 
ridge. The completion of the plans for the park is now in prospect 
and it is unlikely that quarry operations at the present sites will 
last much longer. The quarries of the Rockland Lake Trap Co. 
and of the Manhattan Trap Rock Co. have already been closed. 
The final extinction of the industry will involve an increase in the 
price of trap in the lower Hudson district, inasmuch as there is no 
other place where it can be obtained so conveniently and at so low 
cost. 

The output of trap in 1915 amounted to 683,700 cubic yards 
valued at $550,960. Of this quantity 409,100 cubic yards valued at 
$331,280 consisted of crushed stone for roads. The figures showed 
a decrease in comparison with the totals for 1914 which were 
reported as 975,000 cubic yards valued at $770,000. 


TALC 


The dulness in the tale trade which prevailed during the later 
months of 1914 continued into the following year and caused some 
reduction in the mining and milling operations, although there were 
no producers that withdrew from business. The depression was 
caused more particularly by the curtailment of demand in the paper 
industry which supplies the principal outlet for the local product. 
The market showed some improvement during the last six months 
of the year, when paper makers began to experience difficulty in 
filling their requirements of white clay which had been obtained, 
hitherto, from England and Germany and consequently cree to 
talc as a substitute. 

The output for the year amounted to 69,514 short tons valued at 
$576,643, or a little less than in 1914, but fully up to the average 
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of earlier years. The list of active firms included the Ontario Tale . 
Co., the International Pulp Co. and the Uniform Fibrous Tale Co. — 


in the Gouverneur district and the St Lawrence Talc Co. of 
Natural Bridge. 


There was a cessation of exploratory work during the year on — 
the part of development enterprises and no new additions to the 


list of producers is in prospect for the current season. 

The talc industry occupies a position of considerable economic 
importance in the limited field in which it is carried on. The labor 
item is the principal element of cost in production, and a large 
quota of the local population find employment in one or another of 
the branches of the industry. The mining operations of themselves 
are not so extensive in their requirements, but in addition there is 
the milling which involves a process of gradual reduction con- 
tinued over several hours and the haulage necessitated by the fact 
that some of the mines are situated at a distance from the railroad 
which serves the district. 

The Gouverneur talc began to enter the market about 1880. 
Shipments of some importance were made before that date, but 
from that time they have been continuous and in large volume. 
Since 1900 the average annual output has exceeded 60,000 tons. 
Altogether the production has amounted to about 1,700,000 tons 
valued at $15,000,000. 


Production of talc in New York 


SHORT ' SHORT 
YEAR TONS VALUE YEAR TONS eee: 

TiS ote te a get 67000M| $75..000) |) TOOOs ta eae 63 500 | $499 500 
TSSAK a Sekai. 10 000 IIO OOO | I9QO1......:.. 62 200 483 600 
TOS cise ekte es 10 000 IIO OOO | 1902......... 71 100 615 350 
TS SGisvctcion sees 12 000 125 000 | 1903......... 60 230 421 600 
NOSPee oomevet oe 15 000 160 000 | 1904......... 65 OCo 455 ooo 
TOSS sae sta as 20 000 210 000 | 1905......... 67 000 519 250 
TSSORe tiaety ees 23 476 | 244 170 | 1906......... 64 200 541 600 
TSOOM ET enka e 4I 354 389 196 | 1907......... 59 000 501 500 
MOOS aren aes 53 054 493 068 | 1908......... 70 739 697 390 
SOQ in see t 4I 925 472 485 | I909......... 50 000 450 000 
IASLC renee otecentata 36 500 237 O2 5a COLO. ae ices 65 000 552 500 
TSQ4e es tes fe 50 500 454 500 | IQII......... 65 000 552 500 
SOG eon ae 40 000 | 320 000 | I9I2......... 61 619 511 437 
LOOG shee eee 46 089 2004430) LOle hee ee 63 000 551 250 
USO 7Zere avece ea: 57 009 396 936 | IQI4.........- 74 075 671 286 
TOO Swen ae We 54 356 ATA Z OM SLO N Sarason 69 514 576 643 
T8QQR Ea ee 54 655 438 150 
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ZINC 


_ The progress of the interesting developments in zinc mining at 
Edwards, St Lawrence county, has been described in previous 
issues of this report, and a brief account of the ore occurrences and 
their geological surroundings was included in the issue for 1912 
(Museum Bulletin 166). During the past year productive opera- 
tions were begun, resulting in the first shipments of zinc ores on a 
commercial scale that have been made by any enterprise within the 
- State. 

The source of the production, which amounted to a few thousand 
tons of blende concentrates, was the mine of the Northern Ore Co., 
_ situated just outside the village of Edwards on the road leading to 
- Trout lake. The property, with showings of ore at the surface but 
_ unprospected at the time, was acquired by the company over ten 
_ years ago. Owing to the unusual character of the deposits, 
scarcely comparable in their geological relations to any other bodies 
of zinc ores now mined in this country, the conduct of the early 
exploratory work could hardly be guided by experience with 
_ similar ones elsewhere, and it was essential to adopt a conservative 
policy in the development and equipment of the property. In the 
_ past year the workings have been extended to a depth of about 500 
feet, following a lens of ore that is inclined 25°-60° from the 
horizontal. There are no indications on the lowest level of any 
_ change in the geological conditions which might lead to the inter- 
_ tuption of the ore-bearing ground and the discontinuance of the 
_ deposits; on the contrary, the conditions seem favorable to the 
_ extension of the ore Devons the depths attained up to the present 
time. 

_ So far the Northern Ore Co. has worked only one shaft, near the 
_ south line of the Edwards property, that follows a vein or lens of 
q solid blende and pyrite, about 5 feet thick at the surface, swelling 
to 14 feet at the 150 foot level and thinning again where seen in the 
- 300 and 400 foot levels. The longest levels are about 600 feet on 
the strike of the ore. The ore body to the south of the shaft curves 
_ around in a broad arc, so that at the extreme end of the working 
_ stopes the direction of dip is southwest or at right angles to that of 
_ the shaft itself. Swells and pinches occur frequently, and stringers 
of ore occasionally branch off from the main body. There is much 
resemblance in the shape of the deposit to the form assumed by 
_ some of the magnetites in the harder crystalline rocks of the 
_ Adirondacks. A second lens of ore shows at the surface to the 
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west of the shaft in the hanging wall and is tapped underground 
by cross cuts from the main levels. This body is smaller, about 
4 feet thick at the surface and 150 feet wide in the drift at the 200 
foot level. The ore is intersected by small slips or faults. One 
fault is seen on the second level at the south end where it is accom- 
panied by a sheeted zone of limestone that apparently terminates 
the ore; it lies near the edge of the limestone and is concealed at 
the surface by the alluvial beds that floor the adjacent valley. Evi- 
dences of faulting are found on the surface northeast of the shaft 
in the occurrence of a fracture zone which cuts across the bedding 
of the limestones; the zone is 3 feet or more wide. 

About 800 feet northeast of the working shaft, on the opposite 
side of the limestone ridge, an outcropping lens of ore has been 
prospected at the surface and for some distance underground, but 
has not been actively worked. The sulphides here occur in bunches, 
bands and as disseminations, intermixed with secondary silicates 
and limestone. The shape of the deposit is like a thick lens or 
shoot, but is less well defined than the bodies previously described. 
There is evidence of crushing and differential movement within the 
‘ ore, which may be partially accounted for perhaps by the greater 
amount of silicates that have undergone hydration and swelling. 
The ore shades away at the edges into the country limestone. 

The ore from the property is rich as compared with the usual 
grades of zinc blende that are now mined in this country. The 
product of the present openings is a mixture of sphalerite and 
pyrite with variable but usually small amounts of gangue. The 
sphalerite predominates over pyrite, but samples may be gathered 
which show the two minerals in nearly equal proportions. The 
texture is very compact, with no vugs or openings of any size, the 
grains being firmly interlocked. The individual particles have 
rounded and irregular outlines. The grain varies from rather 
coarse to fine, the coarser ore being found in the larger and richer 
bodies; the disseminated sulphides are usually finely divided. The 
ore now mined probably averages 25 per cent or more in zinc. The 
sphalerite is dark, almost opaque, as seen in the hand specimen, 
indicative of considerable combined iron, which is confirmed by its. 
magnetic permeability. In one part of the Edwards mine, ore of 
light brown color has been uncovered. Galena occurs in small 
amount, less than 1 per cent, but is seldom discernible in the hand 
specimen. The presence of barite in the gangue was determined 
from specimens taken by the writer several years ago from the out- 
crop. It is of subordinate importance. The principal ingredients 
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of the gangue are dolomite and lime-magnesia silicates, with 
_ serpentine and talc as alteration products of the latter. 

The Edwards mine has a peculiar place in the zinc-mining in- 
dustry at the present time, being the only representative of its type 
in the country. Similar deposits of sphalerite occur in the Pre- 
cambric limestones of eastern Canada and have contributed small 
quantities of ore for smelting, but so far as known this is the only 
active enterprise based on such deposits within the United States. 

The operations of the Northern Ore Co. are in charge of Justice 
Grugan as manager. 

The belt of crystalline limestones in which the deposits lie 
stretches to the southwest of Edwards in unbroken continuity into 
the town of Fowler and is traceable beyond Sylvia lake, which 
occupies a bowl-shaped depression in the same limestones. Pros- 
pecting has been active in the district during the last year or two, 
and many new localities for zinc ores have been discovered. 

Between Edwards and Fullerville there are showings of blende on 
the farm of Woodcock Brothers, south of the highway, in a ledge 
of limestone that contains bands of white quartz. Where un- 
covered the blende is seen in streaks and disseminations that follow 
the strike of the wall rock and occupy a zone several feet wide. 
The outcrop is marked by rusty, hornblende material which, how- 
ever, is of slight depth. The gneiss that limits the limestone belt 
occurs within 50 feet of the ore. 

The McGill farm, next on the southwest, has a prospect that 
shows 2 or 3 feet of light brown blende, free of pyrite. The hang- 
-ing side of the deposit, in contact with the limestone, shows differ- 
ential movements, with the formation of slip-fiber asbestos. 

On the H. Webb place the ore appears at approximately the same 
horizon, close to the gneiss, along a ridge of limestone that follows 
the general strike of the beds. It has been uncovered in several 
places which seem to mark a more or less well-defined zone of 


_ mineralization carrying sulphides in bands and as disseminated 


grains. Shallow holes have been blasted into the ridge, foilowing 
the dip of the ore, which is 40° to 60° northwest. The richer bands 
are fairly well marked on the borders and attain a thickness of 
6 to 8 feet. Altogether the ore outcrops and prospects cover a dis- 
tance of S00 feet along the face of the ridge. The blende is light 
in color and is admixed with less than the usual amount of pyrite. 
A. J. Moore of Edwards has explored this part of the district. 
On the McGill farm farther southwest is a prospect with some 
showings of blende in scattered bunches and disseminations. The 
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opening is close by the road, somewhat distant from the limiting 
ridges of gneiss. Messrs Finch and Potter of Gouverneur have a 
lease of the property. 

The occurrence of zinc on the Balmat, Streeter and Tamlin 
places east of Sylvia lake has been known for some time. The 
Balmat property was prospected over 75 years ago for lead, which 


is found as a larger ingredient of the ore than elsewhere in the dis- — 


trict. The presence of so much zinc, however, proved an obstacle 


to its utilization, which apparently could not be overcome by the 
methods then employed, and little ore was mined. The property is 
now owned by the Northern Ore Co. which is holding it as a 
reserve for the future. The Streeter property has a good showing 
of ore which forms a well-defined band, much like the deposit now 
being worked at Edwards. 

In the vicinity of the Balmat property a deposit of zinc has been 
uncovered by the Dominion Company in the extension of an old 
shaft which was once worked for iron ore for use in the furnace at 
Fullerville, now dismantled and in decay. ‘The iron is present as 
hematite of soft, paintlike texture, which deeper down changes to 
a harder siliceous ore in which sulphides are found. It would 
appear probable that the hematite is simply the oxidized outcrop of 
the sulphides. The latter occur in finely divided particles, with a 
quartz gangue. The deposit seems to be a pipe or shoot, rather 
than a lens. 


Northeast of Sylvia lake, between there and the hamlet of Little — 


York, are several small showings of sphalerite and pyrite, mostly 
of disseminated character. Some of them are on the Austin place. 
The limestone of this section of the district is characterized by a 
larger proportion of impurities than is usually found; vitreous 
quartz, chert and serpentine make up a large part of the mass. On 
the weathered surface the limestone is ribbed by the quartz which 
has a tendency to aggregate in parallel bands that are brought into 
prominence by the solution of the included carbonates. 

A showing of blende is found on the cemetery lot, near Balmat 
corners, just off the Gouverneur sheet. It has been prospected by 
Arthur C. Scott of Fowler and occurs on the east side of a lime- 
stone ridge that parallels the road. The limestone is seamed with 
white quartz which stands out in prominent ledges and also con- 
tains much serpentine and talc. The ore forms a band that is ex- 
posed by the opening only for 10 or 12 feet on its course along the 
hill, with a stringer making off at right angles into the hanging wall. 
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The blende and pyrite are segregated, instead of being intergrown _ 
as in most instances, while they are accompanied by secondary 
calcite and other unusual features. 

_ J. C. Finch reports to the writer the occurrence of zinc on the 
_west branch of the Oswegatchie, near the falls, about 3 miles above 
_ Fullerville. This locality is rather remote from the main district 
and indicates the extension of the limestone farther south than has 
been indicated on the maps. It appears quite certain that a narrow 
tongue of the limestone extends south on the east side of the West 
- Branch at least to the locality named, which is just off the limits of 
the Gouverneur quadrangle. 

The Davis farm, northwest of Pleasant Valley school, is one of 
‘the new localities for blende that has been under prospect. It is 
“held under lease by Gouverneur parties, with B. J. Hatmaker in 
charge. The ore occurs in disseminated grains within a zone of 
“impure limestone, but had not been explored to any extent at the 
time of the writer’s visit in August 1916. 

Across the Oswegatchie river from the mine of the Uniform 
Fibrous Talc Co. is a ridge of impure limestone in which an old 
tale shaft was sunk years ago. Nearby an opening shows 3 to 4 
feet of fairly rich blende, with some pyrite, having a mottled ap- 
pearance from inclusions of carbonates. The ore appears to run 
about north and south and dip steeply to the west, but it has not 
been explored sufficiently to reveal fully the extent and attitude of 
‘the body. Another outcrop is found on the south side of the ridge, 
early in line with the first. The locality is on the Freeman farm 
now leased by the Dominion Company. 

Nature of ore occurrence. Two types of ore bodies may be dis- 
tinguished on the basis of the methods of aggregation. In the one 
type the zinc and iron sulphides form a well-defined band, shoot or 
lens within the limestone. The contact is sharp and shows little evi- 
dence of a true gradation between the ore and wall rock, although 
if the two are frozen the ore may send out stringers from the main 
body for a little distance into the limestone. In this type, however, 
it is rare to find both foot and hanging wall tightly cemented ; more 
often the ore breaks clean from one wall and is separated from the 
limestone by a gouge of talcose decomposition products. This 
type of deposit averages high in metallic content, the blende and 
‘pyrite together forming more than 50 per cent of the mass, and 
‘specimens may be found that are practically solid sulphides. The 
visible gangue minerals are chiefly serpentine and tale which occur 
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as nodular particles surrounded by the sulphides, and are of the ; 


same nature as the silicate inclusions in the limestones. It is rather — 


evident that they were formed before the ore, representing the 
unreplaced matter in the process of mineralization. 

In the second type the sulphides are disseminated through the — 
limestone, usually within a more or less restricted zone which itself 
constitutes a band or lens that on the borders shades off into the 
country limestones. The percentage of sulphides is much smaller 
than in the other type, in most examples constituting but a small — 
per cent of the whole mass. The individual grains of pyrite and 
blende are surrounded by those of dolomite; and silicate minerals 
abound, often constituting nodular bodies that measure several 
inches to a foot in diameter. The size of the metallic particles 
averages much smaller than it does in the richer ores illustrated by 
the first type. 

As to the general distribution of the ores in the limestone it can 
be said that they favor the border zone more often than otherwise. 
Although some showings have been found within ihe middle of the 
belt, they are mainly of the disseminated form of occurrence which 
has not yet been proved to be of commercial value. 

It is also noticeable that the limestone in the vicinity of the © 
deposits is always impure, owing to the presence of silicates. In 
their original form these consisted of tremolite and diopside but 
they are now mostly altered to serpentine and talc. The association 
of the ores with the silicated layers is too constant to be merely 
accidental, but points to a genetic relationship which need not be 
explained, however, in this place. The vicinity of the tale mines 
offers favorable ground for prospecting for zinc. The fact that — 
the sulphides have not been penetrated in the mines themselves is — 
to be explained by the fact that the openings are carried always 
within the talc, never reaching out into the country rock in the 
ordinary course of operations. The writer discovered some good 
specimens of zinc blende in the dump of one of the mines in which 
exploratory work for the purpose of finding a possible continuation 
of the tale had been carried into the overlying limestone. 

Another suggestion for the guidance of prospecting operations is — 
prompted by the occurrence of the hematite deposits which at one 
time were actively worked for the supply of the Fullerville furnace. | 
The hematite, not unlikely, may prove to be the gossan or oxidized — 
outcrop of the sulphides, as was suggested by the writer in an — 
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earlier account of the deposits. This has been actually found to be 
the condition in the old iron mine on the Dominion Company’s 
property near Sylvia lake. There the unaltered zinc and iron sul- 
-phides were encountered at less than 100 feet from the surface, 
‘ although the material above was a soft hematite. There is no cer- 
tainty of course that the same result would be obtained by deepening 
the other iron-ore pits, but from a prospecting standpoint the 
localities seem to be worthy of consideration. 
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Acme’Cement Corporation, 12 * 

_ Adirondacks, anorthosite quarries, 59; 
garnet, 10, 29; granites, 59; lime- 

_ stone, 60; magnetite, 35, 36; marble, 

‘69; trap, 77 

_ Agricultural lime, 66 

Akron, gypsum, 33; limestone, 65 

_ Akron Gypsum Products Corporation, 

33 

_ Albany clays, 25 

_ Albany county, brick, 17, 18, 21; clays, 
15, 16; drain tile, 24; limestone, 67, 

_ * 68; sandstone, 73, 74 

_ Albion, sandstone, 72 

_ Alden-Batavia Natural Gas Co., 45 

_ Alexandria Bay, granite quarries, 59 

- Allegany county, natural gas, 43, 44; 

petroleum, 48; sandstone, 73 

_ Allegany Pipe Line Co:, 48 

American Cement Plaster Co., 34 

_ American Garnet Company, 29 

_ American Gypsum Co., 33, 34 

 Anorthosite quarries, 59 

Arkport, marl, 64 

_ Auburn, limestone, 63° 

_ Ausable Forks, syenite, 59 


Baldwinsville, gas, 46 

Baldwinsville Light & Heat Co., 45 
Ballston Springs, 40 

Barnum, Richardson & Co., 37 
Barrett Manufacturing On 5 
 deroga, 28 

Barton, H. H., & Son Co., 29 


-Ticon- 


Becraft; marble, 70 

Becraft limestone; 63 

Bedford Spar Co., 28: 
Beekmantown formation, 60, 61 
Benson Mines Co., 36 

Black River limestone, 61 
Bluestone, 57, 74 

Borst, C. H., Clinton, 37, 39 
Brick, 10, I1, 14, 15, 16-23 

_ Brockport, sandstone, 72 


3 Batchellerville, feldspar ean, 28 
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Broome county, clays, 
73 

Buena Vista Oil Co., 48 

Buffalo, gypsum, 34; Iroquois Natural 
Gas Co., 45; limestone, 63 ; 

Building brick, 145 15, LO— 2p 

Building sand, 9, U1, 54 3 BE 

Building stone, 56, 57, 58, 66; from 
sandstone, 75 - 

Burke, sandstone, 71 


-16; sandstone, 


Caledonia, marl, 64 

Cambric limestones, 60 

Carbonate, 36 

Carnes, Fred A., quarry, 59: 

Catskill, limestone, 63; marble, we 
sandstone, 73° 

Catskill formation, 72 

Cattaraugus county, brick, 21; “clays, 
16; natural gas, 43, 44, 46; serpleana 
48; sandstone, 73 ve 

Cayuga county, brick, 21; clays, 1 5, 16; 
drain tile, 24; gypsum, 33; limestone, 
67, 68; marl, 64 

Cayuga group, 63 

Cayuga Lake Cement Co.,. Portland 
Point, 12, 64 

Cayuga Lake Cement Chee: 12 

Cement, 7, 8, 10, II, 12-13, 63 

Ceramic ware, 14 

Champlain Green Granite Co., 59 


Chateaugay Ore & Iron Gos Tyee 
Mountain, 36, 37 . 

Chautauqua county, brick, 21; atlivs, 
16; natural gas, 43, 44, 46;- sand- 


stone, 73 
Chazy, marble, 70- 
Chazy limestone, 61 
Cheever Iron Ore Co.,.Port Henry, 36 
Chemung county, Shae 215 een: 16; 
sandstone, 73 es 
Chemung sandstones, 46, 72 cee 
Chenango county, bluestone, 75 
Clarence, limestone, 65- 
Claspka Mining Co., 28 
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Clay products, 10, 11 
Clay-working industries, 8 
Clays, 7, 14-16; crude, 25 
Clinton, C. H. Borst, 37, 39 


Clinton county, brick, 21; clays, 16; 
lime, 65; limestone, 61, 67, 68; 
trap, 77 


Clinton hematite, 39 

Clinton limestone, 62 

Clinton sandstone, 72 

Cobleskill limestone, 63 

Coeymans limestone, 63 

Columbia county, brick, 17, 
clays, 15, 16; limonite, 35 

Columbia Pipe Line Co., 48 

Concrete, 65 

Consolidated Wheatland Plaster Co., 
Wheatland, 33 

Consumers Natural Gas Co., 45 

Core sand, 54 

Cornwall, sandstone, 72 

Cowaselon swamp, marl, 64 

Crown Point, limestone quarry, 62 

Crown Point Spar Co., 28 

Crushed stone, 56, 57, 58, 65; from 
sandstone, 75 

Curbing, 56, 57, 58, 75 

Cushman, cited, 26 

Cuylerville, Sterling Salt Co., 50 


fife, 2108 


Dansville, marl, 64 

Delaware county, sandstone, 73 
Delaware river, bluestone, 75 
Devonic sandstone, 71 

Diabase, 76 

Dominion Company, 82 

Drain tile, 14, 15, 24 


Dutchess county, brick, 17, 18, 19, 21; | 


clays, 15, 16; crushed stone, 65; lime, 
65; limestone, 65, 67, 68; marble, 57, 
70 

Dutchess Junction, brick, 19 


Earthenware, 25 

East Kingston, brick, 18 
Edel, E. F., quarry, 59 
Edwards, zinc mines, 7, 79 
Electric ware, 25 

Emery, 9, 10, 11 

Emery Pipe Line Co., 48 


Empire Gas & Fuel Co., 45 

Empire Gypsum Co., Garbutt, 33 

Erie county, brick, 20, 21; cement, 63; 
clays, 16; crushed stone, 65; drain 
tile, 24; gypsum, 32, 33; limestone, 
65, 67, 68; natural gas, 43, 44, 46 

Essex county, feldspar, 28; trap, 77 

Eureka Mining Co., 28 

Eureka Salt Corporation, Saltville, 50 


Fayetteville, gypsum, 32 

Feldspar, 9, 10, 11, 26-28 

Fire brick, 14 

Fire sand, 54 

Fireproofing, 14, 15, 23 

Flagstone, 56, 57, 58, 73, 75 

Fords Brook Pipe Line Co., 48 

Fort Montgomery, Hudson Iron Co., 
36-37 

Franklin county, sandstone, 71 

Front brick, 14, 15, 22 

Frost Gas Co., 45 

Fulton county, lime, 65 

Furnace flux, 66 

Furnaceville Iron Co., 


37, 39 


Ontario Center, 


Galena, 80 

Garbutt, Empire Gypsum Co., 33 

Garbutt, Lycoming Calcining Co., 33 

Garnet, 9, 10, 11, 28-29 

Gas, see Natural gas 

Genesee county, crushed stone, 65; 
gypsum, 32, 33; limestone, 65, 67, 68; 
natural gas, 43, 44, 46; salt, 50 

Genesee Salt Co., Piffard, 50 

Glasco, brick, 18 — : 

Glens Falls, limestone quarries, 62; 
marble, 70 


Gloversville, granite, 59 _ 


Gouverneur, marble, 57, 70; tale, 78. 
Gouverneur Marble Co., 70. 

Gowanda Natural- Gas. ar AS 
Granite, 9, 10, II, 56, 57s 58-60 
Graphite, Oye, iit, 29-31 aes 
Graphite Products Corporation, 30. 
Gravel, 10, 52-55 : 


| Greene county, brick, 17, 18, 21; clays, 


16; limestone, 67, 68; sandstone, 73 
Greenfield, trap, 77 


Greenport, limestone, 63 . 
Guelph limestone, 63 
Gypsum, 9, 10, II, 31-34 


Hall, cited, 26 

Hamilton formation, 72 

Haverstraw, trap, 76 

Helderbergian group, 63 

Hematite, 35, 36 

Herkimer county, limestone, 62, 67, 68 
Highlands, granites, 59; magnetite, 35 
‘Holley, sandstone, 72 

‘Hollow brick, 14, 15, 22 

_ Howes Cave, limestone, 63 

Hoyt limestone, 60 

Hudson, limestone, 63 


‘Hudson River region, bluestone, 75; 
brick, 17, 18; clay, 14; molding sand, 
55; sandstones, 71 


International Pulp Co., 78 

International Salt Co., 50, 51 

Iron ore, 8, 10, I1, 34-38 

Iroquois Natural Gas Co., Buffalo, 45 
Ithaca, Remington Salt Co., 50, 51 


Jamesville, gypsum, 32 

Jefferson county, limestone, 61, 62, 67, 
68, 69 ; 

Jones, Robert W., cement, 
clay, 14-16 

Jordan, marl, 64 

Joseph Dixon Crucible Co., 30 


12-13; 


Kelly Island Lime and Transportation 
— Co., 65 

Kendall Refining Co., Bradford, Pa., 48 
Kensico reservoir, Valhalla, 59 
_Kerbaugh, H.S., Co. Inc., 60 

Kings county clays, 15, 16 

_ Kingston, limestone, 63; sandstone, 73 
‘Kinkel’s, P. H. Sons, 28 _ 


Lakeville, Sterling Iron and. Railway 
Co.; 37 . . 

Larabee’s point, limestone quarry, 62 
Lebanon Springs, 40 

Leopold, J. & Co., Alexandria Bay, 59 
“Lepanto ” marble, 61 


Hudson Iron Co., Fort Montgomery, 36 | 
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LeRoy, limestone, 63 

Le Roy Salt Co., 50 

Lewis county, lime, 65; limestone, 62, 
67, 68, 69 

Lewiston, sandstone, 72 

Lime, 62, 64, 65; agricultural, 66 

Limestone, I0, II, 56, 57, 58, 60-68 

Limonite, 35, 36 

Little Falls, trap, 77 

Little Falls dolomite, 60 

Livingston county, brick, 21; clays, 15, 
16; natural gas, 45; salt, 50 


' Lockport, limestone, 62; sandstone, 72 


Long Island, brick, 19; sand and gravel, 
55 

Lowville, limestone, .61 

Lycoming Calcining Co., Garbutt, 33 

Lyon Mountain, Chateaugay Ore & 
Iron Co., 36, 37 


Madison county, gypsum, 32; lime- 
stone, 63, 67, 68 

Madison Pipe Line Co., Wellsville, 48 

Magnesite, 65 

Magnetite, 35, 36 

Malden, brick, 18 

Malone, sandstone, 71 s 

Manhattan Trap Rock Co., 77 

Manlius limestone, 63 

Marble, 10, 11, 57, 58, 68-71 


_Marl, 9, 64 


Mechanicville region, brick, 20 

Medina sandstones, 71, 72 

Metallic paint, 10, 11, 39 

Millstones, 10, 11, 38 

Mineral paints, 9, 39 

Mineral productions, output, 7; value, 8 

Mineral waters, 9, 10, I1, 40-43 

Mineville, magnetite, 36; Port Henry 
Iron Ore Co., 36; Witherbee, Sher- 
man & Co., 37 

Mohegan Granite Co., 60 

Molding sand, 9, II, 54, 55 

Monroe county, brick, 21; clays, 16; 
drain tile, 24; gypsum, 32, 33; lime- 
stone, 67, 68; natural gas, 45; sand- 
stone, 72 

Montezuma marshes, marl, 64 

Montgomery county, brick, 21; clays, 

16; limestone, 67, 68 


Monumental stone, 57, 58 
Mount Bigelow, 29 
Myers, International Salt Co., 50 


Nassau county, brick, 21; clays, 16; 
sand and gravel, 55 

Natural cement, 9, 10, II, 13, 63 

Natural gas, 9, 10, II, 43-46 

New York county clays, 16 

New York Transit Co., Olean, 48 

Newland, D. H., cited, 55 

Niagara county, brick, 21; clays, 15, 


16; limestone, 65, 67, 68; natural gas, 
45; sandstone, 72 
Niagara Falls, limestone, 62 
Niagara group, 62 
Niagara Gypsum Co., 33 
North Buffalo, limestone, 65 
North River Garnet Co., 29 
Northern New York Marble Co., 70 
Northern Ore Co., 8, 79, 81, 82 
Norwich, sandstone, 73 
Nyack, trap, 76 


Oakfield, United States Gypsum Co., 
38) 

Oil industry, 9, 46-48 

Olean, New York Transit Co., 48 

Oneida county, brick, 21; clays, 15, 16; 
hematite, 35; limestone, 62, 67, 68 

Oneida lake sand, 55 

Onondaga Coarse Salt Association, 50 

Onondaga county, brick, 21; cement, 
63; clays, 15, 16; crushed stone, 65; 
drain tile, 24; gypsum, 32; limestone, 
63, 65, 67, 68; natural gas, 45; salt, 50 

Onondaga limestone, 63 

Ontario Center, Furnaceville Iron Co., 
37; 39 

Ontario county, brick, 21; clays, 15, 16; 
drain tile, 24; gypsum, 33; natural 
gas, 44 

Ontario Gas Co., 45 . 

Ontario Iron Co., 37 

Ontario Talc Co., 78 

Orange county, brick, 17, 18, 21; clays, 
15, 16; magnetite, 35, 36 

Orchard park, natural gas, 43 

Orleans county, sandstone, 72, 75 

Ossining, prison quarry, 70 
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Oswego county, natural gas, 45; spring 
waters, 43 

Otisville, sandstone, 72 — 

Otsego county, sandstone, 73 


Palisades, trap, 57, 76, 77 ¥ 
Pamelia limestone, 61 


| Pavilion Natural Gas Co., 45 


| 
| 


Paving blocks, 56, 59, 75 

Paving bricks, 8, 14, 15, 23 

Peekskill, granite, 60 

Pegmatites, 27 

Pekin, limestone, 62 

Pentamerus limestone, 63 

Petroleum, 9,10, I1, 46-48 

Picton Island Red Grants Cos 59 

Piffard, Genesee Salt Co., 50 

Plattsburg, limestone, on 62; marble, 
70 

Porcelain, 25 

Port Ewen, brick, 18 

Port Henry, limestone, 61 

Port Henry, Cheever Iron Ore Co., 36 3 

Port Henry Iron Ore Co., Mineville, 36 : 

Port Richmond, trap, 76° 

Portage sandstone, 72 

Portland cement, 9, 10, II, 13, 63 

Portland Point, Cayuga hare Cement 
Co., 12, 64; salt, 51 4 

Potsdam sandstone, 71 

Pottery, 8, 10, Il, 14, 15, 24 

Producers Gas Co., 45 

Pulaski, gas, 46 

Pulaski Gas & Oil Co., 45 

Pyrite, 9, 10, II 


Quarry industry, 9 

Quarry materials, value, 56 
Quartz, 9, 10, II 

Queens county, clays, 16 


Railroad ballast, 65 ~ 

Randolph, shale, 40 

Red slate, 40 

Redwood, sandstone, 71” ie 

Remington Salt Co., Ithaca, 50, Sr 

Rensselaer county, brick, 17, 18, 20h 
clays, 16 § 

Retsof Mining Co., 50 

Richfield Springs, 40 
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- Richmond county, brick, 19, 21; clays, 


15, 16 
Riparius, Warren County Garnet Mills, 
. 29 
Riprap, 75 
Road metal, 63, 65 
Rochester, limestone, 62; sandstone, 
72; Vacuum Oil Co., 48 
Rock Glen Salt Co., 50 


_ Rockland county, brick, 17, 18, 21; 


clays, 16; crushed stone, 65; lime- 
stone, 65 

Rockland Lake Trap Co., 77 

Rondout, limestone, 63 

Roofing slate, 10 

Rosendale district, cement, 63 

Rubble, 75 


St Lawrence county, brick, 21; clays, © 


16; limestone, 67, 68, 69; marble, 70; 
sandstone, 71; zinc, 79 

St Lawrence Marble Quarries, Gouver- 
neur, 70 

St Lawrence River district, granite, 59 

St Lawrence Tale Co., 78 

Salina beds, 40 

Salt, 9, 10, 11, 48-51 

Saltville, Eureka Salt Corporation, 50 

Sand, 10, II, 52-55 

Sand-lime brick, 9, 10, IT 

Sandstone, 10, II, 57, 58, 71-75 

Sandy Creek, gas, 46 

Sandy Creek Oil & Gas Co., 45 

Sanitary ware, 25 

Saratoga county, brick, 21; clays, 15, 
16; feldspar, 28 

Saratoga Graphite Co., 30 

Saratoga Springs, 40 

Saugerties, brick, 18; sandstone, 73 


5 Schenectady county, clays, 15, 16 


—_- 7, lee 


Schoharie county, cement, 63; lime- 
stone, 67, 68 


Schuyler county, natural gas, 45; salt, 


50; sandstone, 73 
Seaboard Cement Company, 12 
Seneca county, gypsum, 33; marl, 64 
Seneca Falls, limestone, 63 
Serpentine marble, 68 
Sewer pipe, 14 
Sharon Springs, 40 


Shawangunk conglomerate, 38, 71, 72 
Sienna, 40 
Silver Creek Gas & Improvement Co., 


45 
Silver Springs, Worcester Salt Co., 50 


| Slate, 9, 10, 11 


Slate pigment, I0, II 

Slip clay, 25 

Smith’s Basin, limestone, 62 

Solvay Process Co., 50, 65 

South Bethlehem, limestone, 63 

South Dover Marble Co., Wingdale, 70 

Split Rock, limestone, 63 

Spring waters, 41 

Staten Island region, brick, 19 

Sterling Iron and Railway Co., Lake- 
ville, 37 

Sterling Salt Co., Cuylerville, 50 

Steuben county, brick, 21; clays, 16; 
marl, 64; natural gas, 45; petroleum, 
48; sandstone, 73 

Stone, 9, 56-58 

Stoneware, 7, 25 

Stove lining, 14 

Suffern, trap, 76 

Suffolk county, brick, 21; clays, 16 

Sullivan county, sandstone, 73 

Syenite, 59 

Syracuse, salt, 50 


Talc, 9, 10, 11, 77-78 

Terra cotta, 14, 15, 23, 24 

Theresa limestone, 61 

Ticonderoga, Barrett Manufacturing 
Co., 28 

Tide Water Pipe Co., 48 

Tioga county, sandstone, 73 

Tompkins county, brick, 21; clays, 16; 
limestone, 64; salt, 50; sandstone, 73 

Trap, 10, 11, 57, 58, 75-77 

Trenton limestone, 46, 61 

Troy clays, 25 

Tully limestone, 63 


Ulster county, brick, 17, 18, 21; clays, 
15, 16; crushed stone, 65; limestone, 
65, 67, 68; millstones, 38; sandstone, 
72, 73, 74 

Uniform Fibrous Tale Co., 78 

Union Pipe Line Co., 48 
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Union Springs, gypsum, 33 
United States Gypsum Co., Oakfield, 


33 


Vacuum Oil Co., Rochester, 48 
Valcour Island, limestone, 61 
Valhalla, Kensico reservoir, 59 
Valhalla quarries, 60 

Verde antique, 68 


Warner, marl, 64 

Warren county, brick, 21; clays, 16; 
garnet, 29; graphite, 29; lime, 65; 
limestone, 62, 65, 67, 68; marble, 70 

Warren County Garnet Mills, Riparius, 
29 

Warsaw, sandstones, 73 : 

Washington county, brick, 21; clays, 
15, 16; drain tile, 24; lime, 65; lime- 
stone, 62, 67, 68; red slate, 40 

Waterloo, limestone, 63 

Watkins, International Salt Co., 50 

Watkins Salt Co., 50 


Wayland, marl, 64 - 

Wayne county, clays, 16; gypsum, 33; 
hematite, 35; limestone, 63 

Wellsville, Madison Pipe Line Co., 48 

Westchester county, brick, 17, 18, 21; 
clays, 16; crushed stone, 65; emery, 
10; feldspar, 28; limestone, 65; 
marble, 70 . 

Wheatland, Consolidated Plaster Co., 
33 

Whitehall, sienna, 40 

Willsboro point, quarries, 61 

Wingdale, South Dover Marble Co., 70 

Wisconsin Granite Co., 59 

Witherbee, Sherman & Co., 36, 37 

Worcester Salt Co., Silver Springs, 50 

Wyoming county, bluestone, 75; nat- 
ural gas, 45; salt, 50 


Yates county, natural gas, 45; sand- 
stone, 73 


Zinc, 7,9, II, 79-85 
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